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' CHAPTER 1 " ]
f Introduction and Theoretical Position
Several researchers have attempted to provide theories of psychometric

i )

test performance whiqp\!ould account for group‘differences. Probably the
most widely "known psychometricaiWY&bésegNEpeory is Jensen's (1973) Two~‘
Level Theory of Mental Abilities. _The theor)\;;\Héscribed by Jensen as_
distingﬁishing‘between éBilities involming.thg capacity to receive, regis-
ter and store stimulus information for later ;écall (Level I) and abilities
which involve theutrénsformation, manipﬁlation and integration of stimulus

information prior to recall (Levelili).. According to Jensen, tasks which

rely on Level I abilities (primarily) involve rote learning, digit span and

3

other. types of simple associative learning. Level II abilities,,on the

other hand, are involved.in tasks like thé Raven's Progressive Matrices,

by

Block Design of the WISC and other standard intelligence tests. Jensen
argues that group dtfferences (especially Black-White) are due more to dif-

&

ferences in.Level 11 abiltties than to differences in Packground experi-
“ences. He bases this:interpretation on the pbservation that minorities

(Black and Mexican-American) in -general perform"poorer than Anglos dn Level

11 tth tests while performing the same.or better on Level I tests (Jensen,

1977).°

9
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| “Questions have been raised concerning hfoces;es involved in test per-
formance (Dasf 1973a; bas. Kirby & Jaﬁﬁan, 1975; Hunt, 1974; Jensen, 1979;
Rohder, 1971f¥Sternberg, 1978). Hunt (1974), for example, concludes that
there are two qual1tat1ve1y d1fferent ways to solve Raven s Progressive

Matr1x Problems (a test used by'Jensen as an example of “"Level II" abili-

‘f—‘:f%éfi“whfch“vsé‘quTté‘dT§§jﬁﬁ1ET procesSes. Hunt Teports that even
Spearman noted this, buf felt that only one bf the processes for solution
fé related to his. general intelligence or g factor (Spearman & Hynn-Jones,

< 1951; as reported by Hunt, 1974, gi.lsq). Hunt further notes that similar
_ . <

scores and similar patterns of correct and incorrect responses can be at-

tained on Set I of the Raven Progressive Matrices, using either process,

&

and thus lead one to believe (via'factor analysis) that the test is measur-
ing the same g factor under either manner of so]ution"(ih~contrast to
Speafman‘s thinking). |

| As a consequence to this énd other issues, other researchers have pro-
posed differences in information processing as an gxp]anation for group
differences in test performance (e.g., Case; 1975; 5&5, 1973b; Rohwer, [

1971). Das (1973b) proposed an idforwation processing model, deicribedfgﬂ

@ s
! [y

earlier by Luria (1966), based on "simultaneous" and "successive synthe-
sis.” Das contrasts his model with Jensen's stating that the levels model
does not take into accodnt individual differences in the tendeﬁky to employ b
different processing.strafégies.

Along similar lines, Bﬁt involving different brocesses is a model pro-
posed by Rohwer (1971). Rohwer suggests that group differences can best be
explained in terms of an in;eraction between the nature of the task (i.e.,

. ;\ “
whether it requires the recall or the application of information) and the

individual's propensity to utilize either a formal conceptual process oy




©

. ~ s
9 . 1

(involving the ability to apply a gell-defined set of strategies or ryles)
~or an imaginative process (involving thé capacity to depart from formalized

conJentions in a test situation). Rohwer suggests that group differences

occur because minority individuals have not jhad the same opportunity to de-

develop elaborative and conceptual processes to the same'degree as majority

'A1nd1v1duals prior to entering school.
Both Das (1973a) and Rohwer (1971) propose models wh1ch attempt to
take into account individual differences in the propens1ty to employ vari-
ous processing strategies. An 1mportant distinction,’ théﬁ' between these
_‘models and that of Jensen is that they admit to the possibility ;hat per-
formance on a task cén be as much a function of the individual's own idio-
syncracies (e.g.,‘choice of processing strategy or coghitive‘style) as it
is determined by the nature of the task. S
At the same time, many researchersAhave been skeetical of psychometric
concepfions,of intelligence because of their'fai1ure to be based on any
theory ot%cognitive abilities (é,g., De Avile,‘HavaSsy & Pascual-Leone, -
1976; De Vries, 1973; Hathaway, 1973; Hunt 1974; Kohlberg & De Vries, ~
(1969). Hunt (1974) states: ™It is inadvisable to have a technology for
vmeasyrieg indivigual differences which stands apart frqm a theory of cbgni-
ejbn“ (p.130). ‘ |
ﬁ%g Case (1975) suggests that SES differences afe'due to differences in
‘executive repertoire of cognitive processesgﬂgather than information pro-
ceiging'capacity. Using a neo-Piagetian approach (Pascual-Leone, 1969,
1970), Case states that performance on Piagetian tasks is affected‘by the
sePJects 1) repertoire of executive strategies, 2) cogn1t1ve style (e gy

Witkin's, 1950, f1eld differentiation construct), and 3) M-space, the

amount of information that the individual can coordinate simultaneously.

<
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Case suggests that it is with'respect to differences in executive‘reperé

toire- of -strategies available, which are due to experience, that groups

b4

‘differ. .

¢ Such an approach represents a more comprehensive consideration of the
issue concern1ng uroup differences the extent of which is well expressed
in cross- cultural research (e.g., Buss, 1977; Cole, 1975; Cole & Bruner,
1971; Cole & Gay, 197z, Cole, Qay, Glich & Sharp, 1971). ﬁor exampTe, in
reference to the relationship between "psycholngical environment” and group
differences, Buss explains: -
There may well be cross-culturally invariant processes (as-
identified via organismic factors) while at thk same time
there may also be cross-cultural differences in the learn1ng
situations (and hence in the environmental dimensions) in
_which these invariant processes are applied (Buss, 1977,
p. 204).
Thus, at the present time it is safe to say that it is simply not

known if groups differ in the processes they use to solve a task or whether

‘the use of different processes still means that the same thing is being

measured. However, as noted by Jensen (1979), it does appear that".a cogni-
tive processing approach may yield more information concerning what is
involved in test performance for indiyidqa1s in general. Additional]y,‘ft
is likei} that such an approach may also shed more light on;the issue of

group differences in test performance. At the very least, these poss{bili-

) ties need to be exploréd.

Inform- tion Processing Capacity:and Task Complexity

The questiohs raised above need to be ®aken into account when oné con-

‘siders the theoretical issues involved in test performance (e.g., see

Tuddenham, 1972) aside from those involved in explaining group differences.

If we are to understand what a test measures, then we should first know

Pd °




what processes are involved in test performance. ~In this respect " Hunt

(1&74‘ suggests that the style of proceSS1ng one chooses may be associated

\‘Y’;_\

x/w1th the 1nformat10n demands of the task He thus concludes that we should
"look careful]y at the information processing demands of an intelligence .
test before we decide what the test ‘measures" (p. 130). yl
. A slmllar conclusion can be reached regardlng a ccmment by Jensen
(1980) in which he states that if a learning task (and presumably a test
'.1tem) "is too complex, everyone, regard]ess of h1s 1Q, flounders and falls

“back on simpler processes siuch as trial-and-error and rote associations"

(p.28). Jensen (1979) also points out that increases in task complexity
are accompanied by increases in g loading. He states: "(I)t is the task's
complexity rather than its content per se that is most related to gﬁ~(p§b

© 18). Finally, in the same article he makes the following. important

comment :

At present, it seems safe to:say, we do not have u real
theory ‘of g or intelligence, although we do know a good . o \
“deal about the kinds of tests that are the most g loaded
. and the fact that the comolexwty of mental operations .
" .called for by a test is related to g_(densen, 1979, p. 19).

2
g

Recent]y, a-model whereby the proceSSIng demands of a task ‘¢can be de-

- tnrmlned and compared with the processwng capacity of the 1nd1v1dua1 has

T ~ been developed (Pascual Leone 1969, 1970 see also Case, 1972, 1974).
Pascual. Leone s model consists of a c0nstruct whvch he terms Mental

o

N Operator (M) According to him, M represents the magnltude Of the 1nd1v1- :

A

. | ; dual's central computlng space or‘!-space,hand he.deflnes it_as the maximum -
o number of'schemes that can be coordinated~at'any one time (Case, .1972).
Pascual—ceone (1969) argues that M is the bas1c organismic variable under- '

* ' lying psychometrlc 1ntelligence (1 e, Spearman s g)




Several investigatdrs have atfempted to apply M directly to psychome-’
'tric measures qf tntelligence. For:example, Bereiter and Scardamalia
(1579), compared the Figure Intersection_Tésk (#IT, Pascual-Leone, 1969)'
with the RaVen Prog;essive.Matriges in an Aﬁglo‘sample and were able to -
- ﬁrgdict average test pertprmancé‘in'both directions. They concluded that,
for fhe.mosiipart, the FIT and_the Raven‘te§t were measuring the same

"general®construct.

Finally, Bachelder and Denny (1977a, 1977b) presented a theory of in-

telligénce based on.an individual's span ability. Span ability.is describ-
ed much the same as Pacual-Leone's M construct. Baqheldef and Dgnny'are
careful to noté that the best measure§ of span ability are thoée that in-.
"volve more‘complexvoperations as opposed to simple rote abilities; and
which do not allow the subject ;imé to aciivate.a cognitive strategy. It
is interesting 'to note theﬁdefiniti?n of intelligence provided by Bachelder

and Denny: -
. L ,
Intelligence is the total-set of individual difference
variables that interact.with difficulty or complexity.
The more complex the task the more intelligent one needs
to be to perforth the task. When the task is extremely

simple, intelligénce is not a reievant variable (1977a, p. 128).

Thus, they state that span ability, (1ike M-space) conforms to their

definition of intelligence since it interacts with téék complex%ty.

" lhe idea of Sn individual's information processing capacity as a set
meéasure of intelligence is nbi.new (PastuaL-Leone,.1969). =What is new is
tﬁat.it is only now.being integrated within the ffamework of‘psychometric
test performance. The fact that researchers are beginning to use this mea-
sure, and that.it appears regularly in regard io what the best measures_of
psychometric knteIIigence have in common, suggests that processing capacity

may offer a more interesting and rewarding measure of intellectual ability.

~
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In addition,xinfbrmation prdcessing capacity and task demands are more
amenable to experimental manipulation and contro) (e.g., see Case, 1974,
1975)., | |

Task Complexity and Culture load1ng

. The use of complexity as the common characteristic,shared by tests {(in
varying degrees) offers avdifferent interpretation of,teét performance than
does g_or general 1ntelllgence Most lmportant 1s that complexlty is not
fixed (as is assumed in classical test theory), but can vary relative to
the group or persons attempting the test or item -- that is, it is group
speCific; For example, the divisiou algorithm is a highiy complex task for
fourth and fif}h_grade students. However, for an eduIt who has over-'
learned the algorithm and is'ab]eg;o process the task requirements in
larger units, it is,not as complex |

Similarly, the comp]ex1ty of many cognwtlve tasks can vary accordlng
to the process1ng strategy used (e.g., Case, 1975). An example of how'a

task's complexity can vary is provided..in Figure 1.

Figure 1.

"Find the one object that is like the model object in color and size."

- -
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The task in Figore 1 is to find which of the three objects is like the
model object in terms of color and size. Adu]ts and many children attempt
to solve the problem by using a globaJ or s1mu1taneous processing strategy |
-- 1.e., to so]ve the prob]em d1rect1y by finding ‘the object that is the
same color and size. 'This requires simultaneous processing of both crite-
ria and the distract1ng cue provided by shape. For most adults, the task‘
does not provide too much difficolty, although sometadults will still make

mistakes. However, since they cannot process this much information simul-

.taneouly, this strategy often makes the task too complex for young child-

ren. : & _

An a]ternatire processing strategy is to employ an analytic or succes-
sivetprocessing strategy. In this strategy possfbie response items are
eliminated on the basis of whether they satisfy the f1rst criteria (color).
‘Those rema1n1ng are eliminated on the bas1s cf whether they sat1sfy the

.second cr1ter1a (s1ze) In th1s way, on]y one p1ece of 1nformat1on-1s pro--

" cessed in each'step. Moreover, the distracting cue provided by shape is

not even processed at all. Obviously, the second strategy is the preferred

\

one since 1t reduces the task‘"’complexity*to—a~4evel—whtch.can_he_solved
py most first grade children.

‘ This example illustrates that'a task's complexity is not\necessari]y
fixed, unless one can assume that all subjects will be using the same pro-
cessing strategy. This 1s why measures of information processing capacity
avoid items which allow ”chunking“ or which cangbe.overlearned throyghtpri-
or experiencei(e.g,, ﬁase 1975; Bachelder & Denny, 1977a). Thus, in the"
digit-span tests, stripgs such as 1234 or 1980 are avoided. Bachelder and
Denny (1977a)~a}so caution that the rapidityvof presentation of items to be

recalled should be set at a speed such that no t ime is\allowed_for activa-
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tion of a processing strategy (such as rehearsal) that would reduce the
compﬁexity of the task.

Information ProceSSIng Capacity and Cognitive Style

Processing strategy can also be influenced by the. cognltlve style of f
the subJect (Pascual-Leone, 1969; Case & Globerson, 1974) For example,
Pascual-Leone (1969) has shown that Witkin's (1950) coghwtave style con-

e

struct of Field Dependence/Independence is related to a subJect s tendency

to utlllze maximum information processing capacity. On tasks whlch requlre

‘a complex conceptual response, field-dependent subjects tend not to perform

as well as field- lndependent subJects Case and Globerson (1974) suggest E
that the "klnd" of f.eld dependent subJect may be an “importani factor and’;
make a dlstlnctlon between the subject who is fleld-dependent becat @ s/he
uses little processing capaclty and the subJect who is field-dependent
because s/he is overly sen51t1ve to misleading gestalt-like cues. fhe
latter klnd of fleld-dependence may be the result of unfamlllarlty with the
elements of the tas} and hence be attributable to differences in |

experience.
i

_gggup_dlfferences in cognitive style have been cited by many research-

(“"‘fj”;‘«

ers. (Castaneda, 1976; Laosa, 1978; Laosa & De Av11a, 1979; Ramirez & )

Castaneda, 1974 Ramirez, Castaneda & Herold 1974 Ramlrez*& Price-
Williams, 1974), and the theory has been used to explain“differences in

performance on Piagetian Conservation Tasks (Case & Pascual Leone 1975)

information processing capacity (Case & Globerson, 1974), and cther reason-

'ing tasks (Ramirez & CaStaneda, 1974). While others have argued that cog-
n1t1ve style differences are. 1n general related to culture (e.g., Ramirez &

Castaneda, 1974), research concernlng group differences has been equivocal

(De'Avila & Duncan, 1979). Moreover, Ulibarri and Flemming (1980) reported




results'which contradict the cultural difference hypothesis and suggest
that cognitive style resembles more of an individual trait variable (as .
opposed to an individual difference variable) in that it tends to be a
function of natural experience and svmple familiarity with the task svtua-
tvon, indicating a tendency to be overly sensvtvve to misleading cues, than
to a fa@lure'to utilvze maximum processvng capacity. In this sense and for
certain tasks, cognitive style isM@lmost a direct measure of culture-
loading. D n

Culture-Loading and Test Bias

2 )
The results reported above are especially rélevant to the issue of

culture-loading andgtest bias (see Jensen, 1980, Ulibarri, 1982), since, if
n'.f{’ 5,

it 15 the case that test b1as means there is something in a test which

makes it easier for one.group than for another, then\jt is possible that
this "effeet" could be detected whenever differences in proceieing strate-
gies.occurj§uch that differences in the amount of information that must be
processed is likely'ta'be affected.dllf this isrthe case, it wbeld imply
that certain tests are aetually more complex for certain students.

This 1nterpretat10n is consistent wvth the f1nd1ngs of greater group
differences on te$ts that show the highest g-loadvngs -- {.e., are the most
complex (Jensen 19/9). If individuals or groups are using different proc-
esses to solve a task, and if the .task represents different levels of com-
plexity because of fhis, then different levels of g performahce ceuld be'
affected. - That is, so-called g could be a function of the test's complex- -
1ty<as revealed by the group taking the test. In this way, observed'group
differences on g-loaded tests may really reflect differences in task com-
plexity. Thus, if a test is more complex for one group (i.e., requires

more information to be processed), then one would expect 1) higher




g—loadings and, 2) greater group‘differences. These results could be due
to differences in processing demand for different groups rather than to
differences in g-ability. | . v
Stated simply, one interpretation of culture-loading is that a tas5 or
test item is culture-loaded if different cognitive processes or processina\\\
strategles are likely to be used and if it has the effect of either 1) in-
'creas1ng the number of discrete p1eces of information that must be process-
ed by the specific group for whom the test is thought to be biased (e.g.,
by providing cues which either increase the raw number of pieces of infor-
mation that must be coordinated, or inhibiting the formation of an execu-
tive processing strategy), por 2) decreasing che raw number of discrete
pieces of information relative to the group the test is thought to favor
(e.g., by providing cues which either reduce the amount of information to
be'processed, or activating executive processing strategies which'aid in
coordination of the information to be processed). éhore Specifically, if
greater process1ng demands are required in order for minority subjects to -

attain the same level of performance on an item as majority subjects, who

are equal in processing capacity, then- the 1tem or task would be said to be

f({
(q-ﬂ

culture-loaded.
In the following, we will describe and discuss a study designed to
test the above loosely stated hypothesis that .group difference’can, to a
limited extent, be explained by differences in the way in which children
from different racial/ethnic groups approachiormsolve tests differing in

~ levels of complexity.

o
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CHAPTER 11

Design of the Study

K

.training

-

Methodology

The basic methodology for this study involves a comparison of the rel-
ative contribution of four cognitive/developmental measures of performance
on a standard criterion measure of “analytic intelligence and to compare'
this relative contribution between groups of subjects ‘who received training

designed to provide the necessary executive repert01re, relevant to perfor-

———

mance on the criterion measure with subjects who did not receive such
- The basic hypothesis of the study is that children differ in the like-
lihood of applying the desired cognitive processing strategy, and that when'

this factor is controlled (through training) performance on the criterion

- measure is likely to be. more similar across ethnic groups. Additionally,

it is hypothesized, that such differences result in cultural bias to the
extent that different processes are being meaSured. xStated in another way,

cultural-loading on a test.is said to occur whenever a test is measuring

‘different aspects of performance. That is, when the assumption that all

children taking the test are applying the same processing strategies is not

met that the test is not measuring the same thing in each group.

R '
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Subjects
The study was condueted in the Northern California Bay area. Subjects
for the study cpnsisted dfalgi Black, 83 Hispanic and 74 Anglo chi]dren in
the fourth and fifth grades. In genera],.each school in the particulan

district tends to be composed of one ethnic group. Thus, in order to

obtain adequate samp]es of all three ethnic groups, it was necessary te in- -

volve four schools in the study Additionally, the schools tend to be 10-

cated in different parts and - hence different socio-economic segments of the
city. For example, ‘Hispanic studentsktend to be concentrated in schools in
or near the flatland regions df the city, Black students tend to reside

nearer the hills, and Anglo students are concentrated more in the eastern

" hills of the city. Busing provides an additional dimension to the diver-

sity of ethn1c make-up in the schools. Nevertheless, in most cases, stud-

ents of d1fferent ethnic groups were not from the same school. In addi-

Ation, the schools and the student populat1ons are diverse on too many other

dimensions besides ethnicity'to‘consider the group comparable per se.

Thus, it was not possib]e to match the backgrounds of the students so that

~a direct between group analysis wou]d be interpretable.

- Table 1 shows the number of subJects and average age by school, sex, -

" and .race fn training and control groups. The number of children in the

AN

tra1n1ng group was determined on the bas1s of the number of trainers avail-

able and ‘other logistic constraints present in each school. Se]ect1on of

the students for the training group was based on randon assignment.
N . :




<

TABLE 1

Average Age? and Number of Sub ects

a i - by School, Sex and Race in Training
. and Control Groups
CONTROL
School Black Hispenic Anglo
Male Femaie Male Female Male Female
_Age 122.5 121.9 - 132.7 126.4 126.,0 113.0
] SD 6.94 6.31 10.69 6.93 -0- -0-
N 12 22 6 9 1 i
Age 128.0 126,3 115.5 -~ 125.7 125.7
2 SD 6.42 3.79 4.95 - . 7.48 3,20
N 6 4 2 -0- 14 4
Age |- 126.9 128, 123.9 123.8 120.5 = --
3 - SD '0.3 . 7.‘ 70385 "0.88 3054 -
. N 8 7 9 15 2 -0-
Age 120.3 120.4 125.7 125.7 127.27 123.7
4 SD 3.98 6.37 8.31 11.37 8.56 9.95
N - 6 8 6 L 1" 7
TOTAL Age 123.6 125.5 125.7
' SD ° 6.92 9.32 7.78
‘ N ) 50 40
TRAINING v
Age 133.0 122.1 122.0 125.3 -- 127.0
| SD 12.16 5.63 5.66 7.78 -- 5.66 -
N 300 13 4 10 -0- 2
. Age 129.3 125.3 -- 131.0 120.3 128.2
2 SD 11.04 8,63 -- -0- 9,01 8.23
CZ N 6 .- 9 -0- | 7 6
Age '2‘.‘ '22.7 '25.2 '25.7 '30.3 o =
.. 3 SD 11.72 8.60 7.48 0.58 8.50 --
N 9 9 12 - 3 3 -0-
Age | -120.5 . 122.1 --__ 122.5 . 126.2 124.1
4 sD 7.32 6.13 -- 12,02} ——8.64___9.86
N 4 8 -0- 2 5 10 T
TOTAL Age 124,2 - 126,2 125.1
SD . 8.73 7.46 . 8.99
N 61 33 34

" ———

8 Age in months,

oo
¢
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Procedure C . | S ¢
"The procedure for ccnducting thiS study involvedtidentifyihg Biack,
Hispanic and Anglo:students in the fouﬁfh andlfifth grades who wouidvvol-
unteer_to participate in -the étudy and for whom paﬁént permission was ob-
tained"(apprdximately 85 to 95%). Four schools in a Northern California f
Bay'Area School district were identified on the ﬁasis of ethnic CompoSi«

~

tion. Students within each gchool were assigned to either a training or
control groub through the use of a random numbers table. )
| In the early spring of 1980 all subjects were administered four tests:
a measure of infgrmqtion processing capacity, a measure of cognitive style, -
a measure of sensitivity to salient bqf misleading stimuli, and a neo-
Piagetian‘mea§ure,of intellectual development. With the exception of the
v measUrenbf tognitivé style, all tests were adﬁinistered in a group sftua-’
.tion consistiﬁg of approximately lﬁqftudents per test administrator. The

" testing sessions lasted approximately one hour each. 'Thevinformainn pro-

: cessing test and‘the measure of sensifivity t0vpe}ceptualvpu11 weresadmjn-
istered together. The information pnocessing‘test(ﬁas administered first,
followed by the measure of sensitivity to pércepfual‘pull.' The neo-

Piagetian developmental test was generally administered in a sebaréte group
session. In some cases however, the testixgi administered with the two
measurés describeqrébove: The individually administered measure of cogni-
tive style was administered after all other tests were completed. b
Makeeub tests were cbnductedﬁfor all students absent during the reg-
*‘Mw*“‘*““fUTir*fes%ing~$CD§9219:;“IffEhffTiii§trglorsihad no knowledge whether a stu-
dent belohged to the training or control gr0up*during“agxxgﬁmzhg testing: .

Follo&ing the initial testing period, studen;s in the training group 3

participated in eight one-hour training sessions conducted over a two week
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period Aga1n make- up was provided so that all training group students
completed the eight sessions. :

Approx1mately one month after the 1n1t1al pre-training tests, all sub-
Jects were tested on the Ravens Standard Progress1ve Matr1ces according to-
“the test publisher recommendat1on. Students in the-training and controil

groups were tested in the same sessions.

For the Hispanic group, Spanish translation-was prpvideq for each of

‘the tésts and during- the training sessions. The following wjll describe

the tests and the training procedure.

-Criterion Tests

Information Processing Capacity. The Figure Intersection test (FIT)

v

"was used-as the criterion measure of processing capacity (Bachelder &

Dehny, 1977b; Pascual-Leone 1969). In the FIT, students are prov1ded with
training on how to take the test. That is, to find the 1ntersect1on of
variShs\pverlapping shapes. During the pre-training children are taught

first that size, orientation and juxtapositiehtare irrelevant factors;

-shape is the ‘only relevant dimension. Second, they are taught to put a dot

in eaehwshape that appears pn the‘top-half of the page and then to put one

dot where- the same shapes are shqwn overlapping on the bottom of the_page.‘
The FIT consists of seven subsca{es'ranging fhom two to eight shapes.

It has been shown that a subjeets' ability to fing the intersection is lim--

ited according to thevnumbe} of shapes but increases linearly-with_age ‘ -

s

A(e.g., De Avila & Havassy, 1974; Pascual-Leone, 1969; Ufibarri‘ 1974).

!

A Guttman analysis for the group in this study yielded a coefficient4

¥

of reproducibility‘greater than .90 for  all groups as well reliabilities

(alpha) from .91 to .94.




. 2"

Cognitive Style. The Children's Embedded Figures Test (CEFT) was g

ﬁﬁgi adapted by Karp and Korstadt (1963, in Witkin, Oltman, Raskin & Karp, 1971)

as a measure ef perceptual disembedding. The test requires students to lo-
catege previously seen simple standard figure within a.larger complex‘

ﬁiggre. A score is determined by the number of first correct choices made.
Higner scores represent greater field independence. Themtasixrequjreé the

subjects to oiekggmefmisleading cues provided by the larger, more complex

5figure. The more® independent a subject is from the background or- field

5

Qrovided by the larger figure, the more field independent the subject is
said to be (Duncan & De Avilay 1979).. | _ L
Sensitivity to Misleading Cues. The water level test (WLT) (Pascual b

- Leone, 1969, 1970) is a neo-Piagetian measure of cognitive development

(Piaget & Inhelder, 1948). ﬁascua]bLeone (1970) has shown the task to be

highlj related to both information processing capacity and cognitive style.

The. test consigts of a series of illustra;ed bottles against a three-

dimensional rectahgﬁﬁar background. Subjects are told to preiend thet a
picture bottle is half—full, to drew a iine showing where fhe water-level
woulp be and to markhan 3#“ where the water would be in the bottle; - The
test contains three subscéle; consisting of two-dimentiona] vertical
(right-sfde up andaub-side down) bottles and tilted bottles, and three
d{mentibnal vertical and tilted bottles. -A subjects' score is determined
according'to deniations from the correet w;ter-level line and correct
placemenf of the location of the water in the bottle; The test is reported

in De Avila, et al. (1976), Ulibarri, (1974), and Pasgual;Leone, (1972).

'Y
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DeveTopmentai*LeQe\. The Cartoon Conservation Scales (CCS) (De Alea,
. ; 1977) is‘néo-Piagetian measure of’intéllectual devélopment devise& from
Piagatian theory. | |
{ The CCS ié‘madé up of eight’subtests'éonsisting of 4 items each for a
) “total test leﬁgthlof 32 items. Each item of a particular subtest measures
the same'concept, éach_inva slightly different way, by picturing different
materials. The eight syb%ests are listed below in order of increasing dif-
) ’ ficulty. 3
‘ o 1. Conservation of Length' 2 Egocentricity/Perspective
3. Cdnservation’of Number 4. Horizontality of Water
5. Conservation of Substance 6. Conservation of Volume
7.:JConser§ation of Distance | 8 Probabifity
The Cértoon Conservation Scales consists of a cartoon-like layout,
with thg problem presented in three fréﬁes on the upper portion of théfpage
and three alternative answer frames locéted on the lower half of the page.
In the first‘frame of the problem set, an _equality or inequality is estab-
lished. 'In the secoﬁd frame, an 1dentity'transformation tékes place, and
in the third frame, a question of equivalence or inequivalence is posed.
Three possible answers are based ﬁpon the most frequent incorrect responses
given by children of this ége group. The positioﬁ of the correct response
is voried across the cartoons. Also, the correct response was varied be-
then "yes" and "no" in ordef to minimize the effects of “yea sayings.”
Differeﬁt content was used for each presentation of a éoncéﬁt (e.g., in the

conservation of “substance, one item uséd clay as the material and another

used beans).

conservation task-. Nevertheless, previous research has shown egocéntrici-

Strictly speaking, the Egocentricity/Perspective scale items are not

18
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ty items are excellent predictors of conservation-and early formal opera-
tions. In an egocentricity/perspective item, chi1dren are asked to deal
. * with the problem of shifting perspective or point-of-view as'represented_in

N : o : ~

¥ three dimensional space._

- Analytic lnte]]igence I . T

o ’~e," = The Raven s Standard Progres51ve Matr1ces was the cr1terlon measure of

»

anglyt1c ab111ty. The test has been used extenslvely in the l\terature and

. . 50 1s onﬁygbnlefly descr1bed here. Accord1ng to Jensén (1374a) the’ Raven éﬁﬁr

- test 1s a relatively cu]ture-free test The. test conststs of-5 subscales \

of 12 1teMs each. The task 1s to 1dent1fy the m1ss1ng ‘element out of a - \
possible six or. elght alternatives. Each ltem consists of. a. pattern or

© -

sequence of flgures. “The subJect must. ‘determine (1 e., abstract) a- general
rule thch. when appl1ed will Tead to selection of the correct responsn o
T from the_poss1bl//ﬁkternat1ves. Bachelder and Denny (1979) have shown th1st

test to be h1%p y correlated with the h\§‘1about JJ1).

Training - . ,
v ~ The fo]]ow1ng is a brlef ovefrview of the tra1n1ng procedures. Follow-

ing thi's, a more detalled description of each of the training exercises is

o ~pr%sented. The;purposeuof the training was to prouide the children with'
the requiredfexecutive (i&e..'cognitive) repertoire of experiénces—neces-i
sary to perform on the Raven's progresslve materials (e. 9.5 see
Feurenste1n. 1979) This is analogous to what De Avila and Havassy (1974)

’ E termed experimental reperto1re control and what Spearman and Wynn-Jones

\ =~ (1951, in Kunt, 1974) termed fundaments, that 1s, control]1ng for factors
~ considered’relevant to taklng a test. Hlthout such control, there is a

L

question. of whether the test js“bejng,admfnistered'fairly, or to put it

another way, whether the test is likely to measure the same thing for all"-
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children taking the test. Generally, the requirement that all children oe
engaged in the test in the same way, and that they'have had equa].exposure
and/opportunity to learn the prerequisite for taking a test, is assumed.

° ‘Ten test“administrators and eight trainers uere used for the study.
Administrators and trainers received training on how to administer each of
the tests, and on how to conduct the training{ The training lasted approx-
1mately three full days aho consisted of pract1ce taking and administering
each Qf the“tests; All testjadm1n1strators and trainers were college stu-
dents and~sohe held graduate‘level degree, all but one had prior experience
testing young children. |

The training cons1sts of 12 paper and pencil exercises (see Append1x
A) adm1n1stered over an eight day per1od The.tra1n1ng varted in time from
one-half hour to one full hour. The size of the training groups var1ed :
from 8 to 12 students per trainer.  In each case gh1ldren were required to
work on each exercise until it was completed. Only then, were they ab]owed .
to cAntinue on to the next exertise. “Some children-moved faster than
others, but in no case was a child dropped‘frop,the training. Children
completing the exercises with Tittle difficulty}were simply excused uhile

additional help was provided to others. The exerc1ses are summar1zed in -

" Table 2 together with the day- to day schedule. Follow1ng Table 2 1s a more

detailed descr1ption of the tra1n1ng exercises. The training exercises are
based pr1mar11y on the work of Feurenste1n (1979) and borrow heav1ly from
h1s research and training. _ | '§ . _ . ™
jggL__ (Pre-Training): The implementatdon of the‘exercises began with
a review of +wo of the pre-trainihg tests: the CEéT and the HLT. While
this activity was considered'beheficial to ‘the overall goals of the train-

ing, ~its basic purpose was‘to get to know the children and to point out the

! | ' | ) - 20




* : TABLE 2

o

Summary of Tralning Actlvities and Skiil or Problem Area Addressed

Day

Exercise ~

Skill or Probiem Area Addressed
==

283

Review of CEFT and WLT.

182 ~ Medlated Learning: Subject must find the

object that Is the same as the model object’

according to the criterion glven (Subjects pro~
. Exercises |.
2 and. 3 are the ssme but Increase In complexity

ceed when they pass criterion test),
(l.e.;~criteria).
344 - Dots Training Sheet: Subject must connect

seven dots to complete a square and triangle
shape.

58 - Figure Completion: Subject must find the
" part that Is missing and complete the flgure.
Pattern Completion: Subject must complete a
pattern to look Identical to .a model pattern.

748 - Combining Patterns: Subject must comblne
patterns In either an additive or subtractive
manner, ’

9 - Analgles:‘ Subject must abstract the rela-

" tionship and apply 1t to complete the matrix.
Anslogles criterion test. . '

10411812 - Two by Three Analcgles: Three by
Three Analogles (Matrices). Matrices criterion
test.

‘Demonstration of errors and effect

of misteading cues.

Abillty to categorize, gathering

- information from two sources, apply-

ing analytic processing strategles,
focusing on task Instructions, de=

fining problem, ignoring irrelevant
but saliant visual Information and

Inhiblting impulsive behavior.

Practice In visual transport, form-
Ing visual structures, -using plan-~
ned behavior, organizing informa-
tlon, gathering precise data, over-~
coming distracting cues, and forming
wholes from parts. g

Prp€tice In visual transport, com-

eting patterns, and paying atten-
tion to detall, Aculty In visual
perception, comparative behavlior,
end pattern recognition.

Visual transport (more complex),
combining pattern features, acuity
in visual perception. Abstracting

:relationships, applying relation-

ships.

Transter of learning to unique
probiems. ' :

Abstracting relationships from two
sources of Information in two direc-
tions, appliying: analytlc processing.
Transfer of tralning fo novel prob-
lems.,

n
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types of errorSlaﬁd answers given by the children. The CEFT and WLT tests
were chosen because of the nature of the tests in terms of providing miS- ”
leadin§ but salient cues. An ac%ualvbottlé half-filled with water was also
used as a demonstration of the WLT task.

quing this pre-training period children were asked to provide their
own'answérs'and to discuss them”with each other. For the WLT task, chil-

dren were asked to go to the blackboard and- draw their solution (i.e., the

water level line and location of the water in the bottle). Alternative so-

lutions were also askedlfor until about three or four different solutions

were obtained. A tally was then made to see which solution was prefgrred.v

The actual bottle provided the correct answer, to the surprise of many

" children and one adult observer. . ‘ |
Day 2 & 3 (Mediated‘Learning): This was by far the most extensive

part of the training and will be explained in some detaii so that the read-

er‘can get a flavor for the trainiﬁg. The first part of training consisted

of an exercise conducted- by the adult trainér in interaction with the "

children. . | i

Mediated learning means that there is an interactien between the

" - trainer and the student. .That is, the child actiyely-harticipatés_iq the

‘training. The trainer merely acts as an "adult" mediator who is there to

provide direction, place emphasis on certain features and point out errors.

and correct responses. Thus, the trainer must see that'each child ber rms

the task in the context of a discussion on how to solve it. In each~tasi
the child first.attempts to solve the problem, then it fs Solved'by the
group. Incdrrect responses are crossed out -and. correct responses maqe.
. The training is Hesigned‘to_Qevelop in ;he.child thé”appropriate experi-

“ences for dealing with the -task.

Co
(:,
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The first exercise consists of'25,cards (see Appendix B). Each carda ‘ffl

. has, a model figure in the upper left corner. Under the model figure is_a;

particular dimension]labe] such as "color”, "shape", "size" and "pattern."”
The task'is to matchror find the object that is most like the model accord-
1ng to the dlmenSIon (i.e., crlterlon) given. Each child is checked to see

that the task has been successfully completed before proceeding to the next

~ card. The cards are in the follow1ng order: color (items), shape, size

and pattern. (Extra cards are avallable for each criteria in case a chlld
has dlfflculty ) - The, children are. told the directions and then asked to

name the_djmenS1on or cr1ter1a that_ls belng looked for. The children then

nark a "+" sign in the box next tohthe=one they think is correct. The

trainer then goes through each reSponse eliciting from the child why it is
correct or'incorrect. After all the cards are complete, the children are
given a criterion.mastery'test.to check for-transfer.' It consists of three

items from each dimension for a total of 12 items. When the children are

x4

able'to’bass all ‘twelve, they go to exercise 2. The following isAan exam-

ple of the dlalogue prov1ded to the tralners

Directions: Say to the children, "1 am going to pass out some
bookiets that are full of pictures of figures (shapes).. In the .
top left corner (pointing) you will see-a figure (trlangle) and
a word printed below it (color). The game is to find the figure
from below that is-like the figure in the corner. The word
tells you how the figures should be the same. The rule for the
game is to use the-word to find the figure that is like the one
in the corner. When you find the figure (shape) you should put -
a “plus” in the box below it. O0.K., lets try one.” Remember,
look at the corner figure, and the word, then find the one that =
- is- the same according to what the word says. Mark a plus in the o
box under the one you choose.- 0.K., the first one says color.
We must find one from the bottom that is like the corner figure
in "color". What is the color of the top figure? Right it's
"white. ,So what are we looking for? (If the children say "white’
triangle"”, correct them by asking if the word says triangle or
just color. Emphasize that color is the rule (criteria) and
that shape doesn't count; only what is given in the "word"

3; -
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counts. ) Have the children mark an answer, then proceed as
follows.

0.K., is the first one (point) the one we are looking for?
(pause) No. Why? Right, because it's the wrong color (if a
child says it is correct because it has color, point out that

.white is also a color and we are looking for someth1ng white).
Next, say: what about the middle one? Right, it's the same
color. But, before you make a "plus" we should check the last
one just ir case. Right, it's not the same color so it must be
the middle one. So everyone put a “"+" in the box below the
middle figure." ’ :

,Following the first exercise children are given a criterion test con-
" sisting of 12 items similar to those provided in the training. When chil-
| drenlhave completed the;criterion test without error, they are given exer-
Lise 2. This exercise differs in that two dimensions (e.g., color and
shape) are given as criteria. When this is completed without errors then
the children move to exercise 3. |

Day 4 (Dots training sheet): (from Feurenstein, 1979) The dots

pre-training ch11dren are first shown how to connect four dots to make a
'square and three dots to make a triangle. Next, the four dots andythree
dots are juxtaposed in the same picture frame and gradually shown ciose
together in subsequent frames until they overlap The dots forming the
square are at first larger than those form1ng the tr1angle. Ey-the last
row of frame$ they are the same S1ze. - =
S The difficulty of the task, of course, increases as the dots become
M the same size and as the dots forming the square and those forming.the tri-
| angle overlap.- Following'training: children are given a mastery test con- |
¢ sisting of 19 smaller dotted frames. For some children the task was merely
a challenge, while foraothers‘it was extremely difficuit.
The purpose of»the dots task is, tn part, to»pr6vide fun on an ini-

tially easy task, and according to Feurenstein (1979) to provide the chil-

i
trainlng sheet con515ts of a pre-training part and one exercise. In the *
|
i
|
|
|
|
|
i




'i-:reqdired. -

13

dren with experience in visual t?ansport fprﬁing visual structures, orga-
nizing information, gathering precise data, overcoming distracting cues and

forming wholes from parts. However, criterion mastery of this task was not

- Qgi_g‘(Figure and pattern completion): These tasks can be found in
Feurenstgin (1979). They diffef only in that additional figures_aré in-
QolVed. In both tasks the problem is to complete a model (criterion) fig-
uré. The difference is that in figure completion, é‘partially‘combleted
ﬁbde] figure (é.g.. spare, circ[e, star) is provided together with alterna-
tive "parts" of which only one compietes the figure. The child must select
the corfect'part.l In the pattern completion task, a more complex model
- figure is shown toggther with a partially completed figure.  The task is to
draw in the missing parfs so that the partiaily completed figure is similar
to the modéi'or criterion figure. The figure complet{oﬁ‘task contains pat-.
terns that are found in the RaQens test. ¢

Again, according t§ Feurenstein, these exercises provide practice in
visual tkansport. figural and pattern completion, paying attention to
detail, acuity in visual ﬁerteption and comparative behavior. Subjects
completed 12 items on thg‘figung completion and 8 items on the pattern com-
pletion taégs. If errors were mSﬂe, they were‘pointed}oht, and the student

asked to do them over.

Day 6 (Combining patterns and analogies): The purpose of this day's

training was to provide children with experience in combining énd'subtract-h
ying patterns in orderfto obtain a hew patterg. hThis skill'or:strﬁ;egy is
then applfed to solving figure analogy problems. | |

‘ The combining pafterns task consists of ;wo types of items (4 each).

The first involves visually adding two patterns (i.e., overlapping) and se-




lecting from four alternatives the one that would result. The second

inyolves determining what pattern would remain if part of the pattern were

removed.

In the vxsual analogjes task the child is presented with a 2 x 2 .

matrix in which a figure is missing. The task is to select the m1551ng
figure out of six alternatives. The child must-“abstract" a relationship
from the three figures and apply it to cne of the alternatjves in order to -’
select the correct answer. There are three'patterns (i.e., relationships)
consisting of_ four jtems each for a total of 12 items. -
gasz:(Analogies Criterion Task): Thia task is simplyAa more complex

version of the previous analogies task. Eight items are given, each of

1

Subjects complete this task until reachxng 100% mastery. It is the only
task given this day and ind1v1dual help is provided. Aside from the dots
exercise, this was the first really difficult task.

Day 8 (2 x 3 and 3 way analogies, and matrices: criterion task) Two
by three analogies simply 1nvolve an extra pattern in the first row of

2 x 2 analogy. However, the children are asked to “draw" the correct

"+ answer rather than to select ffom alternatives. The task appgared easier

than 2 x 2 described above. There are 12 items in the task.

“The 3 x 3 analogies or matrices problem consists of four sets of 1tems
\with six alternatives for each set. The task is to select one of the six
‘alternatives in order .to complete the matrix. ' *>

In the matrices criterion task, there are eight items. The child is
asked to draw the correct solution that will complete each matrix. In-all
of these tasks children are required to attain at least 80% mastery and

are provided help-(i.e., hints) in order to derive the correct solution. .

LM -
«

e
-




CHAPTER III
RESULTS: EFFECTS OF‘TRAINING‘

<

"Test Performance and Effects of Training

. ¢

.

Results of the effects of tra1n1ng presented in th1s chapter are orga- ..
'nized into four sections. The first section examines the relat1onsh1ps be-
tween the various tests for Control group students. The second section
'concerns test'performance of both Training and cOntrol'group_students,on
the Figure Intersection Test (FIT) as a measuré of information process1ng
:capacity (i.e., M-level). Following the criterion set by Bereiter and
Scardamalia (1979) results for students who achieve an M-level of zero or
greater is presented together with an analysis of group comparisons on
M-level, | |
The third section presents results and analysis “of train1ng effects w
for all students obtaining a minimum processing capacity of zero. In th1s
section item difficulties are presented and trajning effects are examined
" for the Raven total score, Raven subscales (i.e., bublished‘Raven "sets"),
and theoreticaI subscales constructed by grouping items of the same pro- :
" cessing requirements (i.e., M-demand). : : -

4

~ The fourth section focuses on the effects of training when processing

capacity is taken into account. In thisgsection only subjects whose pro-

4




cessing capécity is equal to or greater than the processing demands of the
items are examined. Results are presented for the Raven total score and
the ;heoretical subscales. |

‘Results for students obtaining an M-level greater than or equai to
zero and for those matched with therprocessing demands of the test are pre-
sentédiso that a complete picfurévof test}performance and the effects of
trainingfis obtained. However, since subjécts spould have the minimum pro-
cessing capacity for training to be effective ?i the first place (Case,
1974), matchiqg supjg;ts' processing cabacity to processing demands is the
main focus of this study. o l

Relationship Among Tests o : |

¥

The results of the pre-training teﬁts'fo} the training and control
groups are.given in Table 3. The pre-training tests include the Childrens
Embedded Figures Test (CEFT) the Water Level Test (WLT), the Figure Inter-
section Test (FIT), and the Cartoon Conservat1on Scales (ccs). Observat1on
of the results indicate that there is little d1ffereqce between Training'
and Control Groups for Blacks and a slight difference on the CEFT for the
Hispanics. For the Anglo sample there is an apparent trénd in favor of the
control group. In.order to examine performance on the pre-tests, a post
hoc analysis was performe;\q§ing multiple t-test confidencé intervals with
the Typé.i error controlled h}\gividing the alpha level across the four
| comparisons in each race (1.é., ?05/4 .01). The computations for the con-
fidence intervals were pebformed.agzbgging to Marascuilo (1971, p. 323).
The results for the one Hispanic and tg\\{our Anglo comparisons are summar-
ized in Table 4. All other means reported\ﬁg Table 3 are of such small

magnitude (f.e., of no educational SIgn1f1can£éQ\\as to not warrant test-

ing. o \\\\
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-TABLE 3 -

Average Test Scores and Standard Dovlaffpns

for Tralning and Control Group on the CEFT
WLT, CCS, FIT and Raven by Group ‘

Blackb Hispanic . Anglo
Train Control Traln COnfro[ Traln Controi
CEFT X 18,9 19.3 17.6 19,7 20.4  22.4
s 4.24 4,21 5.67 5,85 4.25 3,75
wLT X 9.1 8.4 1.7 11,0 1.4 13,7
S0 4,05 4,04 4.41  4.49 - 4,43 4,07
—— ™ R . :
ccs X 19.4 19.3 19.5  19.6 21.4 23,3
SD 4,91 5.43 4,02 5.02 6.63° 4,77
FIT x 17.1 16,8 19.5  20.8 22.1  23.5
s 7.13 9.91 9.79  9.65 9.28  8.36
Raven X 35.6 28,2 34.2  30.0 41.4  37.4
s 10,22 10,37 12.13  10.50 6.56 9.2
. 7z -t
‘N 61 73 33 50 - 34 40

rx
=i
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o ~ TABLE 4
T Muitiple COQplrlsons Between Treatment and
Contro! Groups on Pre-Training Tests
for Blacks, Hispanics and Anglos

Comparison SE;,a
(Control-Treatment) CLL uL

-1

Hispanic (qt-&l) : .
« *CEFT 2.1 1.2963 -1.32 5.52

Anglo (df=72) A .
93001 -.464 | 4,46 .

CEFT 7.0
, 1 WLT 2.3 |- .98876 -.320| 4.92
. _ CCS ' 1.9 1.32922 | ~1.62 5.42
FIT ' 1.4 2.05123 -4,04 6.84

s2 +s2 |8, sz . (N =1821 + (Ny-1)822

) N' “2 N' + Nz -2
1 determined for 2 < .01, tuo_tal!od. at = Ny * N, -2 e
’ 4

cl =2 +T(SE~ ): for Hispanics the critical value for 7=2.64 and
for Xnglos 122,65

~

(Marasculio, 197!, pe. 32%)

e

e
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The resuIts:shown in Jable 4 i;dicate thﬁt there aée no sfgnificant
differences between Traihing and Controﬁ*groups on any of the tests compar- o
ed. Thus, the randomization procedure for selecting treatment and control -
students was_effective. Nevertheless, thé consistent trend demons#rated in. .- )

s

the Anglo‘groﬁps should serve aé a caveat in later dichifions.

In the following an’examinaf}on~is made of the relatiépship between
the pre-fraining tests an& the Raven. Thishinclgges a compaqisonlof thé
pattern of correlations among the tests ip the control groups for each
race. S A

Intercorrelations Among Tests

Previous research (e.g., Bereiter and Scardamalia, 1979% Case &
Globerson, 1974) indi€ates that performance on cognitive style, cognitive
developmental and analytic intelligence measures are related to a subject's

" tendancy to use a lgrge central computing space (ﬁ-space) in approaching a
cognittve ta;k,

Specifically Bereiter anq-SCardamaIia (1979) report a Pearson ;orrela-
tion of .71 between one version of the FIT and the Raven Progressive |
matrices in an Anglo Sample.. They conclude that the Raven ahd the FIT are
essentialiy measuring the same construct i.e., information pfocessing capa-
city.A- . o J

Similarly, Case and Globersoé,(1974), present empirical evidence in

'“§upport of the notioq that disembedding situationsv(ife., CE?T) require a
" relatively largé amount of central computing space in order to sol!e the

task; According to Case and Globerson, a moderate correlation is to be ex- !
~ pected between.measures such as the CSFT, Raven and FIT tg§t§. - .

De Avila and Havassy (1974) and Pascual-Leone (1969) demonstrated that

performance on neo-Piagetian developmental measures isurelated to both

¢
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1nfo;mation;procéssing capacit} and cognitive sty]e. In pérticu]ar, \\
\

PascualfLeone argues that a snbstantial proport{on of the variance on \

¢

. developmental and cognitive style measures is due to their shared variance
with“%nformation'processing capacity. - - s ,

Gjyea this information one would éxpept a pattern or correlations in
whichAat ]east a moderate relationship would be exhibited between all of
thé”meSSures.used in this study. In particular, however, a fairly strong
correlation would be gxb;cted between the FIT and the Ravenﬁi}

Since a major hypothesis of this study is that cultdre-loadfng may oc- g
cur whenever a tést is not measuring the same underlying‘construct in |
‘dive}se groups, and that this 1s’a source of bias in tes: performancé, it
would be interesting to examine the interrelation?hig\between‘the tests.

If the Raven test exhibits a cultural-bias (i.e., is culture-loaded) then
oﬁe would expect that the pattern of ;orrelations would not be the same for
diverse ethnic groups. -‘
°Thé Pearson correlation matrix foE‘Black,'Hispanic and Anglo control
group subjects.is shown in Tablé 5. While it is Eecogﬁized that"thé three
groups are not consjyered comparably, it should be pointed'out that uh;tev-
erAdifferences‘existinﬁ between the groups is manifest in the pattern of
. corrélations and réflect§ eacﬁ group's charactefistics as thgy normaljy
exist_in pub11c556h00153 As such, a coﬁparison o} the pattern of cor;elan
tiqn; iSvmean3ngful to the extenf that it reflects such differences. .
The correlationgvih Table 5 indicate that, the belationship between the
( te;ts is sfmilar in that‘alimcbfrélations are significant. HoweVéF;'dorfé-‘
~lationsyw1tﬁwage,érg significant in oﬁly the Anglo group. Moreover, the

pattern of corrgiations, as well as the magnitude, is somewhat different.

iy . _
In particular, the correlation between the FIT and Raven for the Anglo }

' ) oo

U“‘ L o5
EMC . Lo ’ . ) ‘ ‘1‘\_’
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‘ .
R Table 5
N Pearson Correlatlon Coefflclients among Age, CEFT,
WLT, CCS, FIT and Raven Tests #or Black,’
- Hispanlc and Anglo Céntrol Students
'CONTROL GROUP STUDENTS
- § ace | ceFr | wit| ces]| FiT
|81ack (n=73, if r > .19, p < .05)" -
CEFT .12
WLT .18 1
CCS 505 <20 .33 i
FIT .12 .56 .47 .27 -
. | rRAVEN W12 .43 .43 .56 .48
Hispanic’(n=50, 1f r > .23, p < .05)
CEFT .54
WLT - -«03 .27 .
cCcs .16 .30 o27 )
, FIT .01 .30 .43 .42 I
s RAVEN | .06 .33 * 437 .55 .49
Angio (n=40, If r > .26, p < .05) -
. CEFT _ .37 .
WLT .21 54 .
CCS . .40 | . .58 .66
g FIT. ﬁ .36 o 147 .56 .54 .
RAVEN .32} .60 .57 .57 .71
6. S — *
! e — s &
o -
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group is Significally different than that for the B]ack and HiSpanic groups
v (p<.05).  This resu]t suggests that the Raven (or the FIT) may be measuring
.something different in. the minority groups. This is examined in the fol- o '
lowing section.

" ijactor AnalySis L

One -way to examine the pattern of corre]ations is through factor anal-
p [ySis - By reducing the number of variables to a smaller set, one may exam-
_ine the, interrelationship between the tests and infer the source of the
variance accounting for the observed interrelations in the data As was
suggested in ‘the above discussion, it is expected that there is a common
_ source of variance underlying performance on.all the tests. ln addition,
it” is hypothesized that there is an additional source of variability not
'really related to what the test is intended to measure. This. add1tiona1
source, or factor, is hypotheSized to contribute to the cuiture -loading in

a test.

Jensen (1980) demonstrated the utility'of a factor anaiytic approach

in examinations of testybias. A difference exists here, however, in that a
theoretical rationale has been provided which suggests that the test admin-
‘istered wouid be applicable to a factor analytic approach. That is, there
is an underlying communaiity in test performance due to information pro-
cess1ng capacity and an. intervening or common extraneous source due to the

',process1ng strategy applied One would expect then ‘that an additiona], or

culture- loading factor, wou]d emerge for the minority groups and that‘tests

Susceptabie to this "bias factor" would T1oad appreciably ‘on this factor -
The:methodsof factor ana]ysis appiied is the principal factor solution

b« . with varimax rotation._ This method was selected because it replaces the

main diagonal elements'ofithe correlation matrix with communality. estimates




and thus automatically produces SO- called inferred factors. Table 6 shows -
; the results of the. factor analys1s for control group students in each
ethnic group. '
Table 6 shows the first principal factor (unrotated) for each ethnic .
.~ "- group and the rotated factor matrix. For ‘the Black and ﬂispanic groups.two'”“ '
factors were extracted and rotated. The Anglo group, however,. revealed
only the first principal‘component and thus no’rotation waS‘necessary.
Table 6 also shows the comminalities for each variable (i.e., the total
y proportion of variance in eactha}iable accounted for by the factors).
| L The mere fact‘that the number of factors extracted for the minority
groups differs from that of the Anglo group indicates that something dif-
ferent is measured in the combined set of variables. The dlSCpSSlon'pPO-
Vided above suggests that a common source of the variance in the\set of

variables is due to information processing capacity. -Thus we would expect K

e e \
that at‘least one of the factors would represent this construct. ,j% X
—

¢ It is fairly clear that for the Anglo noupfthe‘oﬁE'factorﬂextracted i /,b
e :

,/SEEEEESEEE,JBicrmat processing capacity. "All of the variables except

- age load heavily on this factor. It is noted, too, that age, which is also

correlated with-information processing capacity'(i.e.,;it is a developmen-

tal variable), has a restricted variance due to the nature of the sample,
i.e., fourth-and fifth graders. Thus, the main source of variability,

then, for the Anglo group is exactly what would be expected from the bat-.

-

tery of tests given.

The minority group factor analyses are not so clear in terms of label-

v

“ing the factors. It was expected ‘that a factor representing processing

"h

strategy would emerge. The unrotated first ‘principal component for each of

. the minority groups differs from that of the Anglo group in that the load-




.. -  TABLE 6 ,
Prlnclplo-?acfor'Soiuflon, Factor Analysis with Varimax

Rotation of CEFT, WLT, CCS, FIT, Raven and Age for
- Black, Hispanic and Ang!othatrél Groups.

2

sty
» !

t

BLACKS (Number of Factors =2) )
- Unrotated Rotated Factors ) Communal ity
Factor e . : :
: Yariables ' Factor 1 Factor 2 » H2
. cCs  .53207 <19491 .59304 - .389686
WLT T %9115 .41239 .42775 .35804
: " | CEFT i T W571317 . «60677 17051 . «39724
R .78198 .90583 .14056 .84028
Raven . .78366 .43778: .69558 - 67548
e Age .33576 .02296 .49280 " .24289 - o
5 P = . v ;
A HISPANICS (Number of Factors =2) )
Unrotated Rotated Factors.. Communal ity
” 1st Factor . _
o Factor 1 Factor 2 ' "H2
‘ccs : 270732 . .73391 .13858 .55783
wLT . " .55202 .46183 426413 .28306
CEFT .56588  .36044 .51280 -~ .39288
FIT .65396 .63773 .20049 44689
Raven . 71721 .79232 .05516 T .63082
Age .47371 . .04870  .87786 - .77302
b . | ANGLOS (Number of Factors =1)
’ ‘ Unrotated . Communality
‘ 1st Factor ‘ " ‘
w2 -
-cCS .80164 o . ! .64263
wLT '~ .73386 _ § +53854
CEFT .71676 o .51374
FIT ” " .76227 : ' © .58105 -
Raven .81300 ' ' .66097
Age , «3217% T+ .10352
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ings are lower due to the additionalvfactor. _Moreover, the communa]ities
indicate that, in general, a greater proportion of the variance in each -

variable is accounted for by a single‘factor in thevAnglo group than is..

~explained with two fa ors in the minority group.

| _ThevresuTtsT fhe rotated factor matrix show that the Raven test is
loaded on both factors in the Black sample but on“only‘one factor in the
Hispanic samp]e. - This suggests that the nature of culture-loading hypoth;
esized.in_this.study is not ref]ected as much with the Hispan;c group, at
ieast.with the set of variah]es included,in the analysis. Thus, while a
Msecond factor emerged;'thé‘Raven test did not load appreciably on this fac-
tor, and consideration of the resolts for Blacks and hispanics must’ be con;
Sidered separate]y. ) ' " J

A possible 1nterpretation of the results for B]acks is that the first
rotated factor represents a process1ng strategy factor while the second
_represents an analytic ability or processingvcapacity~factor. The ration-
~ale for this interpretation is the fact that the FIT and Raven are loaded
on different factors. . Moreover,hthe CEFT also loads more heavily on the
factor defined primarily by the FIT.

The theoretical discussion prov1ded above suggested that the set of
tests have information'process1ng capacity in common. " However, the tests
also have a cognitive style factor in common. 'Cognitive sty]e‘is known to
eftectloerformance on information processing tasks and~ana1ytic tasks which - -
irequ1re a disembedding solution (Case & Globerson, 1974) " Thus, the inter-
~pretation of the first factor as a processing strategy factor is consistent
with this expectation. Additiona]]y, theﬂCCS also loads primarily on the

2nd factor defined by the Raven. -The one curious result is the rather

moderate loading of the FIT on factors defined by the Raven.

a5
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The results- for. the Hispanics are clearer. For example, the first ro-

tated factor can be identified as an analytic or information processing

factor. The second factor is defined by age and the CEFT. The WLTY and the

:_FIT load only moierately on thi's factor.. The important thing to note is

: gy, the Raven did not load on this factor. -Nevertheless, cognitive style

did not show the same relationship in the battery of tests. This indicates
that it is a source of variance between subjects (i.e., ageigroups) but is
not‘necessarily related to‘performance on the Ravenvastwas expected.

The factor analyses indicate that the main difference in patterns of
correlations s age related. The correlationFmatrices indicated this and
the factor analysis demonstrated it. In general, it appears that!the Black
and Anglo group differ most in terms of variables related to'Raven test
performance while.the Hispanics;are somewhat similar to the Anglo group.
Tmo factors did ‘emerge for the minority groups, and only one for the
Anglos. | ‘ '

In the following, the results of the FIT test as a measure of informa-
tion processing level (M- level) and the effect of training on Raven test
performance are presented. Following this is an item analysis of the Raven
and an examination of the cnltgre—loading hypothesis. . |

Information Processingggapacitf‘

9

Information processing capacfty or M-level is defined as the number of
discrete pieces of information that can be processed simultaneously. The
set measure of M-]evel is the Figure Intersection Test (FIT, Pascual-
Leone 1969) Scoring for the FIT to obtain a subject's M-Level followed

the procedures descrfbed by Bereiter and Scardamalia (1979). In this-pro-

- cedure the percentage -of correct responses on each FIT subscale are summed.

: : @ El
s , . - . . 4 8 ’
o . A~~¢-. . L. L teet) e e a e C e - . .
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"that while there is an additionai factor associated w1th procesSing strate-f;'
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and.a_tonstant_ofhl.S is subtracted from the total. The result is the sub-_

ject's."M-Tevel."
~ Some subjects will obtain an M-level less than zero when this proce-
dure is used Subjects'obtaining M-levels less than zero are thought to-

have done so because of 1nattent1vness or failure to grasp the ‘task in-

| struct1ons (Bereiter & Scardamalla, 1979) Consequently, follow1ng the

precedent established by Bereiter and Scaradamalia, such subjects are
dropped fcomvthe analysis. The results of M-lével assignments are given in
Table 7,‘together with the number of subjects obtaining an M-level of less
than one for each group.

_Table 7 shows the number and percentage of students obtaining a given
M-level greater than'zero on the FIT.“The results are roughly equivalent |

to what would be expected for subjects of this age group (Case, 1972). The

 mean M-level rank, average M-level, standard deviation and-median M-level

for Black, Hispanic and Anglo subjects are shown at the bottom of the
Table. . )
ln’order to test for group differences ln‘the distribution~of~M-levels,
a Krgskalswallis one-way analysis of variance on the ranks (following the
cell-means procedure described by Marascuilo and Levfn'(1976) was performf
ed on the ranks with planned comparisons on selected groups. The
ell-means model of analysis allows for tests of hypotheses normally
associated with either a nested aualysis (i.e., between treatments withln
race) or. a fully—crossed analysis. (i.e., 1nteraction). The cell-means

model is basically a One_way analysis of variance in which each group is

treated as a single block. ‘Thls results in six groups defined as follows:

~ .one group each for Black,fhispanlcyand Anglo Training groups and one each

for Black,'Hispanlc, and Anglo Control groups.

~
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. _ Table 7
v M-Leve!? pistribution by Treatment Group for
. . Black, Hlspanlc and Anglo Groups
. ‘ o :
Black Hispanic Anglo »
M=Level Train Control Train Control Train Control R ¢
[ N 3 N8 N3 [ N %
0 . 6 10.3[13 20.6| 3 10.3] 1+ 23] 1 3.2] 1 2.6
1 13 22.4 7 1.0 2 6.9 S 11.4 2 6.5 4 10.5
2 16 27.6| 9 14,3 4 13.8 7 15,9 3 9;7 f 2.6 .
3 12 20.7 {13 20.6 6 20,7 6 13.6 7 22.6 7 18.4
. . . .
4 7 12,1 8 12,7 7 24,1 )12 27.3 6 19.4 | 1) 28.9
5 : 4 6.9 |12 1)9.0 7 24,1 9 20.5 9 29,012 31.6
6 s 0 0 1 1.6 0 0 4 9.1 3 9.1 2 5.3 !
g .
. N 58 . 63 29 ] 44 1 3 38
Mear Rank | 169.16 .} 126,24 100,48 ‘150.29 111.88 98.38 v
M <O
, N 3 10 4 6 3 2
) | wmesn 2.4 3.36 - 3.75
- SD 1.636 } 1.602 . 1.499
Median R ' .
N 121 ) . 73 69

]
’ O-Level = ;;=, - 1,5, P; = Percent items correct on FIT subscales

(Bereliter & Scardamaila, 1979) .
- . ? .
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: Nineicontrasts were computed'for comparisons betWeen Training and Con-
trol . groups inaeach ethnic group (3), between Black-Anglo and Hispanic-
Anglo within Training and control groups (4), and tiwo interaction contrasts
comparing the differences bétween the Training and Control groups for Black

' and Hispanic with the difference between the Anglo Training Control groups.

, The planned contrasts were’ computed according to the prOcedures described

in Marascuilo and McSweeney (1977). Since both the full nestedhanalysis

and the fully crossed analysis allow for anboverall .15 type!i.error rate
(alpha), this error rate was distributed across the nine contrasts. using
probalities obtained from Dunn's~f1961) table of critical values. With

this. procedure each contrast is tested at an alpha level of .0167. -Table 8 »

presents the results of the Kruskal -Wallis analysis on the ranks.

Of the nine contrasts shown in Table 8, two are significant. These
involved the comparisons between Black vs. Anglo Training and Control
groups.(ﬁDirect interpretation is difficult because of the confounding,of
school attended,vsocio-economic'status and male- femaleé distributions in
‘each ethnic group. In addition, the factor for the Black students in the
sample suggests that the FIT test may not be measuring the same thing in
each group. The comparisons were performed to examjne the distributions of
the samples in the study and are not amenable to generalizations beyond

this purpose.

Analysis of the Raven Test

©

There are sixty items in the Raven test. The items are grouped into

‘five subscales of 12 items each. Each item within a subscale becomes pro- .'?
gressively more difficult as does each successive subscale. The subscales

‘are also'dependent upon different cognitive processes. That is, different
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Table 8

Kruskal-Wallls a Priori Contrasts?®
“between Selected Pairwise Groups on M-Level

. Py “SEAP .
e Y. SEW - . C
Comparison _ o tL Ut
¥, Blaék_Tralnlng 18.869 13.6386 | -13.7272 51,4652
- vs., Control ' -
LPtE Hispanic Training 14.366 | 17.9266 | -28.4786 | 57.2106
vs, Control : ‘
Ws: Anglo Trélnlng 2,102 18,1391 ~41,2385 | 45.4425
~_vs. Control e '
?‘: ~Black Training 68.671 16.6749 28.8180 108.5240%
vs. Angio Training ' ,
w5:,7 Hispanic Tralqlnb 25,757 19,3624 -20.5f9! 72,0331~
vs. Anglo Tratinin B
Ye: Black Control vs. 51,618 | 15.3944 14,8254 88.1106"
Anglo Control )
¥,: Hispanic Control 13,493 | "16.5978 | ~-26.1758 53.1618
vs. Anglo Control
: . T : £
Yg: ¥y =Yz (interaction) 16.767 | 22.6948 | -37.4336 71.0076
¥g: ¥, =¥y Cinteraction) | 12.264 | 25,5027 | -48.6875 | "73.2155

8 corrected for tle values, @

b Tpunng= 2.39, Q = 9, total O= .15

* statistically significant a= ,017

)

2.,9708 (ﬁarascullo & McSweeney, 1977)




, 43
cognitive processess may effect the complexity of the item in terms of the
.~ amount of lnformatlon that must be processed in. order to correctly solve
the 1tem,- For example, the easier subscales can be solved by a global or
‘»visual processing strategy, whiie later subscales %re dependent more on ah‘
analytfc pracessing strategy. - According to Bereiter.and Scardamalia -
f(1979), there are at least three factors Wthh effect the d1ff1cu1ty level“

of Ravenvltems. The three strategles are summarized in the follow1ng

1. Analytjc Strategy: Three types of problems are 1deht1f1ed which

are a function of whether the item type involves a) pattern repe-
tition, b) elements permuted, or 3) progressions.

2. Perceptual Factor: Influences the difficulty level of an item in

an undetermined way;vthe ftem may be made easier or more difficult
depending on the nature of the perceptual factor and that of the
item. Perceptual factors are grouped under a) Gestalt effects and
b) embedding of figures. | . )f B
}33.“ “Copy Strategy:" This is simply a means by which subjects compare

k\ consecutive figures to determine the closest match. This strategy
was identified on the basis of subjects' eye movements: S
The: theoret1cal discussion provided in Chapter I leads to the predic-
tion that tralnjng would have a greater effect on the more difficult items
}(i.e.. those inquVdng more:complexity) and on those iteos involving per- |
ceptual factors. \- 1s hypothesited that non-trained m1nor1ty subjects
tend to respond more\to perceptual factors then do their Anglo counter-
| parts. For complex tasks, a perceptual processing strategy would require
more process1ng capacity on the part of the subJect in order to overcome
the distraction caused by the misleading but salient perceptual factors.

For this:reason,'it is hypothesjzed that many students perform poorly on




analytic and disembedding processing tasks. The question thus becomes one
of removing these differences so that assessment of the: desired character-
istics can be made. The research questions to be examined in this part of

- the study are summarized in the following o - . -

-

“o?' Training will have a positive effect on- test performance for .
' { each ethnic group, however, the change (i €., gains) will be
- greater for minority subjects.

Ho: Training will have "its greatest effect on the most difficult
subscales of the Raven'(difficulty basedvon percent“passing).

Ho: Training will have its'greatest effect on the most complex

| "Raven test items (complexity defined in terms of item
processing demands)

Ho: Raven test itemS'identifiedr a-priori, as culture-loaded will

.. show a greater effect due to training than items not
-;.:H-

44

%',“

‘identified as culture loaded. That is, training will have the .

greatest effect on the items identified as culture-loaded.
Results |
‘ Percentage,passing each Raven'item,faverage subscale and Ravenvtotal:
score arewprovided in Table 9 for each ethnic group. There are 216 means
provided in Table 9. Of initial interest are Raven total test and mean
‘subscale scores. From Table 9 it can be seen that the average difference
between all subJects in the training and control groups for Blacks, .
_ Hispanics, and Anglos is 7.4, 4.2 and 3.9 repectively for the Raven total.

These results represent the performance of all subJects regardless of

-M-level The analysis reported below, however, is restricted to perfor-

mance of subJects obtaining an M-level of ‘at least zero for reasons discus-

sec earlier, so that the results will be consistent with the item analysis.

-

- ‘ ' : \ ,

i
o




. N . o TABLE 9 ' '
; jtem Difficuities (Percent Passing) on Raven , 45

Te t Items for Black, Hispanic, and Anglio Contral

and Tralnlng Groups

Black Students N

- . ' Training o
tandard Percen Standard

| tem 9 Deviation - I tem Passing Deviation
. Rl T R1 0.9836 0.1280 ‘
2 R2 _ ’ - R2 ' 1.0000 0.0 ‘s
R3 - \ « 1644 : ‘ R3 1.0000 0.0
R4 i R4 1.0000 . 0.0 -
R5 963 : , R5 0.9836 0.1280
: R6 e k 96} . o 'R6' ’ ‘.'0000 0.0
N R7" . - 0.6 s 0.4896 , ) ) \R7 .-+ .0,8033 ., .0,4088
" R8 o r.+0.8219 0.38%2 R ‘R - . 0.8325 .| = 0.3576
RO - 0.7260 0.449) : R9 0 0.9016 . 0.3003
R10 - 0.5890 ) 9.495 R10 0.7049 0.4599
R11 0.4110° 0.4954 R11 " 0.5738 0.4986
R12 0.1781 0.3852 R12 0.3934 0.4926
- ASUB 9.1370 1.9601 ASUB 10,1803 1.4777
R13 0.9863 ) R13 0.9836 0.1280
R14 0.8904 R14 0.9508 . 0.,2180
R15 0.7671 \ R1S 0.8197 0.3877
R16 0.6575 \ - "R16 0.8689 0.3404
R17 0.6027 | R17 0.6066 0.4926
R18 0.4521 \ R18 + 0.6066 0.4926
R19 0.4247 R19 0.6393 .0.,4842
R20 ~0.4110 R20 " 0.6230 0.4887
R21 0.4384 R21 0.6885 0.4669 .
R22 . 0.5205 R22 - 0.,8033 0.4008 ’
» R23 : 0.5342 * R23 0.6885 0.4669
R24 - 0.2055 . R24 0.3770 0.4887
Bsus 6.8767 ' BSUB 8.6557 2.8803
R25 0.7945 R25 0.8852 ‘ 0.3214
R26 0.7123 o \ R26 0.7049 0.4599
R27 0.6712 . R27 0.8033 0.,4008
R28 .0.5753 \ * Rz8B 0.7049 0.4599
R29 ’ 0:.5479 R29 0.7213 . 0.4521
R30 0.4521 \ R30 0.6393 ' 0.4842
R31 0.3286 \ R31 0.7377 0.4435
R32 . 0.3151 . \ R32 0.5246 ’ 0.5035,
R33 0.5068 - 3 R33 . 0.7541 . 0.,4342
R34 0.2192 R34 0.2623 0.4435
R35 . 0.1370 R35 “0.1311 0.3404
R36 0.1096 R36 0.0328 0.1786
csus 5.3699 csuB’ 6.916 2,7185
RSJ\ T 0.8082 R37 0.9344 0.2496
R38 - | 0.6301 R38 0.7705 ' 0.4240
R39 . - 0.5479 R39 - 0.7213 0.4521
R40 0.6164 R40 0.7377 0.4435 '
R41 -- 046436 41 0.8361 0.3733
R42 0.5205 42 0.6557 0.4791
R43 ‘03699 43 0.4426 .0.5008
R4 4 0.5068 v R44 0.6230 - 0.4887
R45 . - 03151 -R45 0.3934 . 0.4926
"R46 -04 2877 . R4\6 0.5082 0.5041
R47 . 0.1096 R4 0.1211 0.3404
R48 0.0548 * R4 0.0656 0.2496
DsSuB 5.3836 DSuB 6.8197  2.8490
R49 " 0.2740 - R49 0.5574 " 0.,5008 s
R50 , * 0.2877 . R50 0.5246 0.5035 i
R51 :wO'?T?%*\nww«0.4l66 . RS1 Y 0.4098 0.4959
2 R52 ' '1370 0.3462 ' R52 \ 0.2951 0.4599
R53 . 0.0822 0.2766 ' R53 0.3443 0.4791
R54 0.0959 0.2965 R54 0.2295 0.4240
R55 . 0.1233 0.3310 ' R55 0.1311 0.3404
R56 . 0.0548 0.2292 R56 - 0.1639 0.3733
R57 * 00,0548 0.2292 " RS7 0.1475 0.3576
. R38 . 0.0548 . 0.2292 . : R58 0.0492 0.2180
.R59 0.0959 0.2963 R59 0.0328 0.1796
R60 ‘ 0.0274 ' 0.1644 . R60 0.0656 0.2496
ESuB 15205 1.4153 i ESuUB - 2.9508 2,4928
Raven 28,1507 10.3664 Raves | 35,5738 © 10,2233 -
(N=73) (N=61) ,
o ) Page | -
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csus

R43
R44
R45
R46
R47
R48
DSUB
R49
R50
RS
R52
R53
‘R34
- RSS
R56
R57
R58
R59
R60
ESUB

Raven

" TABLE 9 | onflnued)

J’j~

¢ i A AR, koo e

° - item leflculfles (Per8ent Passing) on Raven
Tosf jtems for Black, Hispanic, and Anglo Control
\' and Tralhlng Groups~ s : .
\ . e
‘e \ Hispanlic Sfudonf: ' _ . R
ontrol - ’ Trainin ;
Porconf tandard ¢ Percent. " Standard
Passdng Df&laflon Item Passing Deviation,
1.,0000 .0.0) RJ 1.0000 0.0
1.0000 0.0" R2 . 1.0000 0.0
1.0000 *0.,0 ,R3: "0.9394 0.2423
. 0,980 O.ICkC R4 "0.9394 0.2423
0.9800 0.1414 R5 « 0.9697 . 0.1741
0.9400 - 0.2399 R6 , 0.9697 0.1741°
1 0.6600 0.4785 R7 : * 046970 0.4667
0.7600 .. 0.4314 RS 0.6364 0.4885 . .
0.8400 0.3703 R9 0.,9394 © "0,2423%
0.7600 ‘ 0.4314 RIO ° 0.8786% 0.3314 .
0.6200 0.4903 Rll 0.6061 0.4962
G.4200° 0.4986 RIZ 0.3939 0.4962 N
9.9600 1.9268 ASuB .9.9697 .'2.2289-
'0.9800 0.1414 . RIS 1.0000 ~ 0.0
0.9600 0.1979 : R\4 1.0000 . . 0.0
0.7400. 0.4431 R15" 0.8182 Y 0.3917
0.6800 - 0.4712 R16 0.6970 " 0.4667
0.5600 0.5014 “R17 0.7576 - -0.,4352
0.5000 0.5051 R1§ 0.5455" 0.5056
0.4200 0.4986 R19 0.4545 0.5056 o,
0.4400 '0.5014 R20 0.5455 0.5056 : ’
0.5000 0.5051 R21 0.5758 0.5019
0.6200 - 0.4903 R22 0.6667 0.4787
0.4200° .0.,4986 R23 0.4848 0.5075. -
0.2400 0.4314 R24 | 0.3030 0.4667
7.0600 3,0932 8sus 7.8485 3.,4652
0.8600 0.3505 R25 ° 0.8788 0.3314
0.7800 2#0.4185 R26 0.7273 05 &52F i e e
0.7400 0.4431 " R27 0.6970 0.4667 .
0.5600 0.5014 R28 0.5455 0.5056
0.6400 - 0.4849 R29 0.6970 0.4667
0.4000 0.4949 .R30, 0.4848 0.5075 .
0.5600 0.5014 R31 0.7879 0.4151
0.4000 0.4949 - ‘R32 0.5152 0.5073
0.4800 0.5047 R33 0.7576 0.4352
0.1600’ P 0.3703. R34 0.3030 0.4667
0.1000,.° 0.3030 R35 0.2727 0.4523
0.1400 " 0.3505 R36 0.0606 0.2423 -
5.8200 2.8692 csue 6.7273 2.8093-
0.8400 0.3703 R37 0.9394 0.2423
0.6000 0.4949 R38 -~ 0.7273 0.4523
0.5400 0.5035 R39 0.7576 0.4352
0.5600 0.5014 R40 0.5152 0.5075
0.7400 0.4431 R4 0.7576 0.4352
0.5000 0.5051 R42 0.5758 -0.5019
0.4000 0.4949 R43 0.6061 0.4962
+4600 - '0.5035 - R44 ‘0.4545 0.5056
§.26ﬂ0ﬁ 0.4431 .. R45 0.2727 0.4523 ’
.2000 0.4041 - R46 0.4848 0.5075 -
0.1200 0.3283 R47 ~ 0.1515 0.3641
.0.,0600 0.2399 R48 " 0.,0606 0.2423
5.,2800 2.9969 psus *6.,3030 3.1373
0.5000 0.5051 R49 0.5455° 0.5056
0.3400 0.4785 R50 «0.606! 0.4962 .
0.2800 0.4536 R51 0.6061 0.4962
0.1800 0.3661 R52 0.4545 0.5056 x
032200 0.4185 R53 0.4242 0.5019
0.1400 0.3505 R54 0.2727 0.4523
0.1000 0.3030 R55 0.0909 0.29719
g.1200 0.3283 R56 0.1818 0.3917
0.0400 0.1979 R57 0.0909 0.2919
0.0600 0.2399 R58 0.0606 0.2423
0.0600 0.2399 .. R59 0,0303 0.1741
0.0800 0.2740 R60 0.0606 0.2423
2,1200 2,0368 ESuB 3.4242 2.657%
30.0400 10.5016 Raven 34.2424 12,1399 '
(N=30) ({N=33) Page 2
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e . RAB

" R58
R59
R60

ESUB

Q

Raven .

TABLE 9 {Continued)
Item Diftlculties (Percent Passing) on Raven

and Tralnlng Groups

Test Items for Black,
&

Control
PeFcent Standard
Passing ‘Deviation
1.0000. "0.0

1 0.0
0.1581
0.1581
0.2207
051581
0.3349
0.3349
0.3038
, 0.4051
0.4830
0.5057
1.5801
0.0
0.2207
0.2207
0.3349
0.3848
0.7750 0.4229
0.7500 0.4365
0.5250 0.5057
0.6500 0.4830
0.7000 0.4641
0.6750 0.4743
0.4250 0.5006 .
9.0750 . 2.7955
0.9000 0.3038
0.9250 0.2667
- 0.,8000 -0.4051
. . 0.8000 . 0.4051
.0.8000 . . 0.4051
0.6750 . G.4743
0.6500 0.4830
“0,6000 ° 0.4961
0.6500 0.4830 -
0.2750 0.4522
0.1500 - 0.3616
0.0750 -0.2667
L .7.2750 2.6697
0.9500 = . 0.2207
- 0.8750 . 0.3349
0.8000 0.405)
0.8500 0.3616
0.7750 0.4229
0.7750 0.4229
0.6500 0.4830
0.5750 0.5006
0.4750 " 0.5057
0.5500 - 0.5038
-~ 01500 0.3616
0.0 0.0
7.4250 2.5809
.6000 0.4961
. 5250 - 0.5057
0.2250 0.4229
0.4Q00" 0.4961
*0.2250 0.4229
0.2250 0.4229
0.2750 0.4522
0.1500 0.3616
0.0 0.0 .
0.1000 0.3038
0.0500 0.2207
0.0500 0.2207
3.0250 .. 2,1302
37.3750 . 9. 2062
(N=40)

3

Anglo Sfudenfs‘

| tem
R1
R2
R3
R4
RS.
R6
‘R7
R8
R9

" R10
R11
R12

ASUB

RI3,
R14
R15S

. R16
R17
R18

“R19
R20
R21
R22
R23

R24

ssus
R25
R26
R27
R28
R29
R30
R31
R32
"R33
R34
R35
R36
csus
R37
R38:
R39

" ""R40

R41
R4 2
R43
R44
R45
R46
R47

R48 .
psus-

R49
R50
RS1
R52
R53
R54
‘R55

R56
R57
R58
R59.
'R60
ESUB

Raven

o

Hispanlic, and Apglo Confrol

47
‘ Tralnin
Percent  Standard
Passing Deviation
1.0000 0.0
1.0000 0.0
1.0000 0.0
1.0000 0.0
1.0000 0.0
1.0000 0.0
0.8529 0.3595
0.9412 0.2388
1.0000. 0.0 ‘
0.8235 0.3870 .
0.6765 0.4749 -
0.4706 - 0.5066
10.7647 1.1297
' 0.9706 0.1715
-0.9706 0.1715
0.8824 0.3270
0.7941 0.4104
0.6765 0.4749 .
0.6176 0.4933 /
0.5882 0.4996 / .
0.7941 0.4104 -
0.7647 0.4306
0.7941 0.4104
0.7059 0.4625
0.4412 0.5040
$.0000 3.0050
10,9706 0.1715
0.8529 0.3595
0.9706 0.1715 -
0.7941 0.4104
0.8824 i 0.3270
0.7941 . 0.4104 a
0.9118 0.2879
0.9118 0.2879. o g
0.5294 0.5066 4
0.4706 0.5066 o ;
0.0882 0.2879 -
8.9118 1.9285 :
0.9412 . 0.2388
0.9706 0.1715
0.9412 0.2388
"0.8529 0.3595
1.0000 o 0.0 o
0.8529 ©0.3595 .
0.647), 0.4851 ~
0.7059 0.4625 ,
= 0.4118 0.4996
0.7941 0.4104 ° ad
0.2353 0.4306 ‘
0.0588 0.2388
8.4412 1.7441
C.5588 0.5040
,0.6471 0.4851
‘0.5588 0.5040
0.4706 0.5066 y
0.5000 0.5075
0.3624 0.4933- 5
013529 01485' . C -
* 0,2647 0.4478 F
0.2059 0.4104 o /
0.2353 0.4306. w
0.0 0.0 _ !
0.0882 0.2879 .
4.2647 ’2 6089
41,3529 ~ 6.5592 )
=
. (N=34) Page 3
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- -equal to .10/3=.03;w The two interaction contrasts weke computed with alpha
N

'controlied at .05 (the level allowed in a fully crossed analysis) so that

- . &

/ ' S . ' , ,
/of the Raven for culture-loading. . The analysis of Raven total test perfor-

y mance is‘examined. Second, analys1s is made of Raven subscale performance.

accord1ng to those def1ned 1n the Raven’ test manual. F1na11y analysis is
made of theoretiCally constructed subscales grouped accord1ng to item
M- demands. |
Anaiysis‘of-this data was performed using’the Cell-means'modellwith
p]anned.comparisons described'by~Marascuilo and Levin (1976). As noted
above the Cell-means model ‘was selected because it allows \for analysis of
\b differences

both the researcthuestions concerning_ within- group trainin

(nested analysis) and.a compar1son of the gains between groups (1nteract1on

‘"“analys1s) w1thout confounding the Iype I error rate.. ‘The ana?}sﬁs is -
~ ,essential]y a one-way analys1s of variance of the six groups in the study.

" One-tail planned contrasts are then computed for selected comparlsons with

the total alpha associated with the full factorial design (i.e., treatment
by group: 2 x 3) distributed accross the p1anned'comparisons.

The a]pha'level for a fu]i factorial analysis iis ..15. This represents

.05 for each~of the two main-effects of treatment and‘ethnic group, and\.05°

A
\

for°their interaction. For the analysis five contfasts aré made. These

include three within-group training effects:contrasts (i.e., nested analy-=

sis of training vs. control within race) and'two interaction'contrasts com- .

wpar1ng training effects for Black ‘and H1span1c groups with the Anglo

groups. The w1th1n group contrasts were computed with an alpha 1eve1 of

.10; using critical t-values such that each contrast is tested at alpha w"

\ ’ - .
each comparison is made at .025. The total experiment-wide alpha is .15 in

3, /
* . . .
‘ . .
' - . . )
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ﬁagreement with a fully crossed two-way analysis of variance. The standard
\ .

7[ror term is obtained from the one-way analysis.

In the follow1ng section the results for the total Raven test are pre-'

sented first followed by -an analySIS of Raven subscales and then the theo-. .
ret1cally constructed subscales.

Effect of Trainingﬁon Raven

Average test performance on the Raven total and subscajes for each

'~group are given in Table 10. The results of the Cell-mean ~analysis of the

Raven total score is reported in Table 11. Is

The results shown in Table 11. indlcate a slgn1f1cant d1fference in

: favor of the treatment groups for Black and HlSpdnlC students, but not for i

Anglo students. At the Same tlme, however, the SIgnIflcant tra1n1ng effect
for minority students was not SIgnif1cantly greater ‘than the difference in
the Anglo group (1 e., no 1nteract1on effect). .

These results do not support thedhypotheSIs thathtraining Would be ef-
fectjve for all groups, nor do they support the hypothesis that the'train-.
ing Effect would be'greater.for minority students than for Anglo students.

r

On the other hand, part1al support is obta1ned indirectly in that a signif-

| lcant training effect occurred for mlnor1ty students but not for Anglo stu-

dents. Stated in th1s way, tra1n1ng was effect1ve for mlnorlty students

but not for Anglo students on the Raven test overall.

The same hypotheses were tested for the Raven Subscales. The results
of the analysis is shown in Table 12. i

- Significant training effects occurred for the Black tra1n1ng group on
all subscales with the exception of suoscale D. Hispanics showed a signif—_

icant_difference in»test.performance on subscale E, while the Anglo train-

O
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Table 10

i

Average Score and Standard Deviation of Black, Hispanic and Angio

Students with an M-Level of at Least Zero on the Raven Total and Subscales

-

-

Hispanlc

- Black 4 Anglo
Training Control Training | Control Training | Control
Subscale | X 10.2° 9,2 10.5 10,2 10,8 10.7
A ) s : v .|
)] 1.50 2,0% 1.60 1.83 1.13 1.43
Subscale | X 8.7 7.1 8.4 7.4 9.2 9.4
. B '
SD. 2,88 - 3.44 3.18 3.09 2.86 2.52
_ . i :
Subscale | X 6.9 5.5 7.0 6.1 9.1 7.6
(o] v o . .
$D 2,78 2,99 2,60 2,83 1.78 2.37
Subscale | X 6.7 5.8 6.7 5.5 8.7 7.7
0
SD 2.89 3,16 3.10 2,86 1.29 2,21
- . l .
E L -
sD 2,48 1.46 2,70 2,12 2,68 2.15
x 35.7 28.9 - 36.3 31.3 © 42.3 38.5
Raven ) ’
)] 10,34 10,39 | 1115 10.46 5.71 10.59
N 58 63 29 44 31

- 80"
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Table 15

Planned Contrasts® tor Selected Group
Comparisons on Raven Total Score

' " SEy One-tall
" Comparison ; - Contidence Interval®
¥, = Black Training | .67 1.7686 | - 2.86
vs, Control . . -
¥, * ~ Hispanic Training |  5.03 2.3247 . .0319
.vs, Control g * -

¥5 = Anglo Tralning 3.85 2.3522 ~1.2072
vs. Control -~ .

Yo = ¥y - y3 2,82 2.9430 -2.9483

|¥s =¥, - ¥5 | 1.18 3.3071 -5.3019

"8 Celi-means Snalysls (Marascuilo & Levin, 1976): ¥= ¥~ f(SE@)

. bk, ‘

SEQ = MSW & aj , MSW = 94.4624

Ny
) BEY

b one-tall t critical-value for y;, y,. and ys oquals 2.15;
Gtot = .10, af= .033 One-tall t critical-value for ¥y and
Yg oquals 1.96,%ot = .05, ay = ,025
Values are statistically significant It greater than zero.

-




Table 12

Planned Contrasts for Sefecfed Group

Comparisons on Raven Subscales

“ Comparlson

‘One-tail

v SEA
¥ "

Confldence Interval?

" Subscale A

Statistically signiticant at a;-

-

¥,: ~ Black Traln. vs. Control 1.02 | .3032 .3681%
¥a: Hispanlc Tralin. vs. Control «30 3985 -.5568
Y52 Anglo Traln, vs, Control «10°] .4032 -.7670
Yo: - ¥y = ¥y e «92 +5045 -.0688
Yg: ¥y = ¥3' .20} .5669 -.9112
Subscale B
¥ Black Traln. vs. Conffql 1.59 «5538 «3992*%
¥y Hispanlc Train, vs. Control 1.0 « 7280 -¢5651
Yyt Anglo Train, vs, Control .14 «7366 =1.7237
Yo: ¥y - ¥ 1.73.] 9216 -.0763
¥5: Yo - Y3 . t.14 ] 1.0356 " =.8960 -
Subscale C .
\E Black Train. vs, Control 1.42 ) .4859 «3753%
tp: Hispanic Traln. vs,. Control «90 .6387. -.4732
f: Anglo Traln. vs. Control 1.55}] -.6463 «1605*
\l"f ¥y - ¥s. -+ 13 .8086 -1.7149
¥5: Yo - Y5 : i -.651 .9087 -2.,4309
Subscale D
¥: Black Traln. vs. Control T .98 «5006 -.0962
¥:  Hispanic Traln. vs. Control 1.124 .6580 -.2946
¥5: © Anglé"Train. vs. Control 1.00 6658 ~.4314
Ye: ¥y - ¥4 -.02 |- .8329 -1.6526
Yog: ¥y - ¥y 012 «9360 -1.7146
Subscale E - - .
Yy: " Black Traln., vs. Control 1.42] .4040 .5515%
¥p: Hispanic Traln, vs, Control 1.51 «5310 .35684%
¥5: ~ Anglo Train. vs. Control 1.31 | '.5373 +1549%
Ye: ¥y - ¥y b Y 6722 -1.2075 s
¥s:  ¥p - ¥ +20 + 7554 -1,2805
3 see footnotes Table 11,
033
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ing group scored significantly.higher than theirvcontrol.group.on supscales
C and E.'.None of “the interactionocontrasts were sigrnificant. »

The important thing to note is the pattern of treatment effects. It
~ was hypothesized that training would be effective on the more difficult
test items. In the case of the Raven subscales, which increase in average
difficulty, and in the types of items comprising each subscale it was ex-
pected that the latter subscales would be affected A significant‘effect
occurred for all groups on the most difficult subscale (E). For Hispanics,
this was the only subscale on which a significant éffect occurred. Of inQ,
terest too, is that no effect occurred on subscale D for any of the
groups. ) A N |

Effect of Training on Raven Items Grouped According to M-demand

In order to examine the effects of training according to the item' s
complex1ty (i.eqy information processing demands), the items were grouped

‘according to M-demands as identified byaBereiter and Scardamelia (1979).

According to Bereiter and Scaradamelia, Raven test items can be grouped ac- .

cording to their processing requirements. Table 13 gives the M-demand
.analysis which is taken from their Table 4 (Bereiter & Scardameiia, 1979,h
p. 60). | A ‘V . ‘

The means and standard deviations of the theoretically M-constructed
subscales areapresented in Table 14. ‘

The analyses for each of the “theoretically constructed Raven subscales

!
~are shown in Table 15.

,‘c\

The training effect was significant for Black students on all sub-

{
1

scales except the most complex subscale, with an information processing de-
mand kM-demand) cf si&. Hispanic stodentS'showed-a significant training

effect on items grouped with an~M-demand of five. Anglo students showed -

S

g
.

O
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Tablie 13

- Grouplng of Raven items According

|

\o M-Demand?®
[ \\‘
‘ M-Demand \
1 2 3 4 5 | 6
1 7 19 n 35 | 57
R{ 2° 8 21. 12 36 . 38
Al s 9 22 20 47 59
- J vl o 10 23 24 48 60
| o
el s 16 28 32 51 A
I :.
N] 6 17 30 34 52 :
13 18 31 - 45 53 '
! A‘.
14 26 33 46 54 L
T - “.
15 27 42 49 55 :
3 ;
| 25 29 43 50 56
M : ' '
37 38 44 \
s
39 ﬂ
40
41

study.

obtained on Anglo Control-subjects participating In the present

o

)

: Numbers after underiine and ali 6-M items are based o

p-values

v




‘Table 14

Avofago Score® and Standard Deviation of Raven Total and of items
Grouped According to M-Demand of Subjects with M-Level of Zero or Greater

N Black Hispanic _ Anglo
M-Demand Tralning] Control ’;alnln Control Training | Control
X .96 1N .97 .94 99 .98
ONE _
SD -08 .15 «05 .“ . .05 .06
—9' -
X .76 "+65 .77 .70 .89 .87
S °TTwO. . '
sD .24 .27 .25 .27 .12 .20
| x .67 .50 .63 .53 .79 7
THREE '
S0 .29 .30 31 .30 o7 .23
X .48 31 .49 L *39 .62 .53
FOUR : ' .
S0 .27 .24 .30 .26 7 .26
’ X 19 .12 .27 .15 .35 .19
FIVE ‘
so| .20 .13 .19 .18 .24 .14
’ X .08 .06 .07 .05 .15 .05
SiX ' . ¥
s0 .14 o1 .16 .12 T .20 “.10
'8 pgrcent passing
o~
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> ' n Table 15

. ‘Planned Contrasts for Selected Group

Comparisons on Raven |tems Grouped According to M-Demand

s: Y2 = VY3

One-tall
-Comparison - SEQ Confldence Interval®
¥ Lower Limlt
«M=-Demand = ! .
W': Biack Train, vs, Control — | ,0486 .0177 .0105*
Wz: Hispanlc Trailn, vs, Control .0338 .0233 -.0163
¥y: Anglo Traln, vs, Control .0069 | .0236 -.0438
Ya: ¥, - V¥4 S .0417 | ,0295 -.0162
vg: ¥, - ¥3 .0269 | 0332 -.0063
M-Demand = 2 -
¥, Black Traln, vs, Control "o 1091 .0433 .0160%
Y, Hispanlc Train. -vsJ Control | .0704 | .0569 -.0519
Y5:  Anglo Traln. vs. Control .0195 | .0576 -. 1043
Yer ¥y - ¥s : .0896 | .0720 -.0516
| Yg: ¥, - ¥y .0509 | .0810 -.1078
M-Demand = 3 '
¥,: Black Traln, vs. Control .1670 | .0505 .0584%
¥, Hispanic Traln, vs. Control | .1032 |- .0664 -.0396
¥5:  Anglo Train. vs. Control .0778 | .0671 ~.0665
Yor ¥y =¥y .0892 | .0840 -.0755
Yo: vy - ¥y .0254 | .0944 -. 1597
M-Demand = 4 ‘
Y= Black Traln, vs, Control . 1696 .0461 .0705
¥, Hispanlc Train. vs. Control . 1067 .0606 ~.0235
Yq: Anglo Train, vs, Control .0936 .0613 -.0382
Yo ¥y - ¥y .0760 | .0767 -.0744
Yg: ¥y = ¥y L0131 | .0862 -.1559 .
M-Demand = 5 ' A ‘ L ¢
¥: - Black Traln. vs. Control .0756 | .0327 .0053%
W24 ‘Hispanlc Traln., vs, Control <1179 .0429 .0257¢
:,: Anglo Train. vs. Control .1627 | .0434 .0694*
4t ¥y - ¥y : -.0871] .0543 -.1935
Y.
Yg: ¥y - ¥y -.0448) L0611 -. 1645
-
.M=Demand = 6 ) .
¥y Black Train., vs. Control .0220 | .0253 - =.0324
¥,: - Hispanlc Train., vs., Control .0235 | .0333 -.0481
Yy Anglo Traln. vs. Control .0925 .0337 |~ .0200*
Yo: ¥y - V¥ -.070] <0421 -.1530
Y ~.0690| .0473 -.1617

8 See footnotes Table I1,
‘Significent atQd = ,033 .
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signiﬁjcant training effects on items with an M:demand of fiye and six.
Again;"none of the interactions\was statisticallyisignificant.
.The results indicate that.training was most effective for Black stu-
dents. The fatt;that Raven -items with a M-demand of six‘were not affected
for B]acks.and Hispanics‘is not surprising since there\here no subjects in o
either training group with an M-level of six. o o '\" . 'v ) -
The fact that none.of the interactions was significantﬁindicates,that o
in those cases where training resulted in higher‘performance,‘the result
was‘notigreater for therminority students than for the Anglo students.
In general, the hypothesis that'training would result in significantc
improvement was supported for the Biack and Hispanic students onythe total
sRaven. On Raven items grouped according to M-demand, only Blackvstudents
' shoﬁed consistent improvement. The hypothesis that training would ]ead to'
improved performanceion the Raven did not hoid for Anglo students.
The hypothesis that the gains for ninorities would be significantlyu 3
greater than for Anglo students was not supported at all/ Although minor-
ity students showed significant differences over their-control groups while
the Anglo students did not, (which would lend some support to the statement ‘
that training‘was more effective for minority subjects). Overall this \\
simply was not verified~on the basisvof the statistical interpretation of \\
the statement applied in the analysis. . | 4 AN
In summary, training was most effective for Black students on allbof \
the analyses reported. Training was effective for Hispanics on the most : \

,,,,,,

diffiéult subscale of the Raven as well as total score.

n.

Anglo training/control group differences were not significant on the

Raven total, and with this one exception generally followed the pattern re-

ported for Hispanics. Again, although the hypothesis of the effectiveness |




of training was supported for minority subjerts, the hypothesis of greate

'effect for minority students was not supported. On the other hand, train;

ing was'often effective for minority.subJects! specifically.Blacks, uhile“\

it was not for Anglo students. S a o

I

Finally, if one considers that the average M-level was generally less

for minority subJects, and that the highest M-levels for minority control

subjects was five, then training was effective on the items that are within
their so-called processing capacity. 'The effect of training according to
v..!_& . . ‘

processing level is reported in the next section.

Effects of Training According to Processing Capacity

In this section the results 9f‘the,effects of training according to

Q

subjects' M-level is reported. The results are reported for the haven
X
total and by theoretically constructed subscales (l e., items grouped

-~

according to processing demands) The data are reported in two ways.

First, Training :effect results by M-1evel is reported for all subjects.

This is then contrasted nith lraining effects when M-level is statistically

controlled through analysis of covariance. -

Raven Total by M-level ’
| Results of Raven total test performance by M-level is given in Table
16. The first thing to note is the apparent monotonic relationship between

average scores and increases in M-level. Perhaps more interesting, how-

b ever, are the differences between groups within a given M-level. MWhile

there are some differencqs instotal 'score (given small N' s), the differ-

'_ences are not so great as to conclude that there are major differences

overall between minority and Anglo subJects. That is3 the main differences
in the total scores across groups are due to differences in M-level within

groups. lhis is interesting because M-level is a developmental variable, :

- ¢
o

R
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Average Raven Score

i
pos

\

1

A

Table 16 -

of-Conﬁ;ol and Tralnlng Subjecfs_by M-Levél

3

i

-

CONTROL!

Ce | " TRAINING

L 87 o

M~Level Black: | Hispanic Anglo Black Hispanic Anglo
i -
X 26,7 38.8 - || .24.0° | . 25.0 29.7 49.0
ZERO s0 9.24 0 0 11.83 10.21 <0
N 13 1 1 6 3. 19
X 268.0 22.6 30.0 32.5 30.5 43.5
oNE | soO 7.81 9.71 12.68 8.88 7.78 3.54
: . N 7 5 4 13 2 2 "
. = Pl .
S X 23.9 23.7 . 38.0 33.0 30.8, 34.0. §
™O s0 11,9 8.28 L0 9.95 |7 4.65 *4.58
. N 9 7 L ’6 4 3
2 ' : ’ Y
- . . ! i ‘ .
‘ X 26.7 31.7 i34.4 7. 39.7 28.5 4.3
THREE ¢ S0 8.61 8.02 \7.{1 . 8.06 ¥5.76 198
N 13 6 17 12 6. i
X 31.5 31.8 k0.9 42.9 L. 391 40.2° .
FOUR $0 8.94 10,31 5,329 6.64 4.67, 4,62
N 8 12 w2 7 - 7 6
. M f; ' >
\ : X 37.5 36.0 42.0 %g.e 47.7 46.7
\ | Five s0 8.04 9.38 . 8.15 2.63 4.46 5.2
\\ N 12 9 12 4’ 7 9
i X | s.0 40.8 3%.5 - - 41.3
Six S0 0 10.63 6,36 - - 7.51
' N 1 4 "2 - - 3 ]
- & : | .
X 26,97 31.3 38:.5 35.6 36.3 42,32
TOTAL sD 10.39 10.46 7.93 - 10.34 11.15 5.71
N 63 44 38 58 29 31
%
v B
3 (};ﬂ




vis-a-vis Piaget, which presumably. increases with age. ance more minority
subjects show lower M-levels,. it 1s§not,surprisfhg that‘they score lower on

the Raven test. ‘el'n this case. one could conclude -that the observed differ-

o ences on the-Raven'are.developmental, e.g., that minority subjects exhibit

a lower, or “retarded“ developmental rate (e.g., Jensen, 1974b).

On the other hand, the results for the training groups, which also
show more minority‘subJects with lower M-levels, suggests that there is
little within M-]evei difterenCe in’Raven performance after training. This
is particularl; true at ﬁ-]evel greater than one. and more so for Black\
subjects; Thus, while group differences on the Raven test are related to
differences in M- level, 1t is not because of retarded development A pure-
ly “developmental lag" explanat1on does not explain these results since .
cognitive developmental growth gene;ally takes longer than two weeks, and
is. usua]ly unaffected by tra1n1ng S1nce there is little d1fference in
Raven scores withincM levels for Travnjng subjects it is more likely that. ‘,
minority subJects simp]y do not comprehend the task requirements of the

Raven test in the first place. R , ﬂ

Group Comparison with Apglo Control Students

Analysws of the é;ta in Table 16 agllowstfrom hypothesis that tra1n1ng

wou]d be more efféctive for minority subjects. - Stated another way, the

usual observed differences between minor1ty and Ang]o students would be re-

duced or eliminated by training. o ‘

The ANCOVA was computed through regress1on analysis by dummy cod1ng

‘group membership and treating the Anglo contro] group as the references .‘

N

category. In this way comparisons between each group and the mng1o contrbT

are output directly from the ana]ysis. With this procedure there are five
j ‘ .




. ‘ - Co6l

.comparisons, each tésted at.alpha equal .02 for each contrast and .10 over

all comparisons.. 4

c»

An alpha’of .10 was selected since the complete factor%aﬂ design

ﬁ';_\(ethnit group by treatment) éllows for an alpha of .15. However,-since an

assumptlon of ANCOVA is homogenelty of regress1on and because the hypothe-

sis does not technically requ1re a group-by-treatment analysis, the remain-

ing .05 was“allocated to a statistical test of the homogenelty assumptlon.

Theftest for homogeneity of regression is-reported first, followed by the -

Fon
n

results of the ANCOVA. | -,

Test for Hom;geneltxfof Regress1on. The statistital test for paral-

‘*1e11sm of regression llnes was performed accordlng to the procedures dé-

scribed 1n,Kerl1nger and Pedhauzer (1973). In their procedure, an F-test .

: }s performed on the difference in‘R2 obtained for the regression of Raven

. onto group mehbership and separate vectors representing M-level for each

group, and the R2 for Raven regressed onto group membership-and a single

vector representiﬁg'M-level. The F formula is:

(RZ ‘Rzz)/kl-kz

(1 R21)/N- kz-kz |

M'ﬂ;mﬂw—a~~khere' Rzi = Raven onto group and M-level vectors for each group.

\Rzz = Raven onto group and M-level.
'ky = Number of vectors for RZ; = 11
Kz = Number of vectors for R =6

v 3
o

The computed RZ's are .384 for Raven -onto group and separate M-Tevel
vector and . 375 for Raven onto group and e'siﬁgle M- level vector. For

Q

these values F = .687 which 1s not s1gn1f1cant for F5 2.21. Thus, the

-

assumptfon of para]lelisn is supported.




ANCOVA Results, The results for the ANCOVA controllifg for M-level

across all groups are summarized in Table 17. The result. show that when
each group is compared with the Anglo contro! group (as | riteripn) signifi-
: cant differences occur between minority Control and Ang 0 Control group

i

students whereas no differences occur for minority Tra ining group students

and Ang]o Control group students, nor do differences occur betwen the Anglo -

Training and. Control groups Clear]y, training had the effect of eliminat-

Vi

ing the initial difference \_between minority and Anglo students.

Group Comparisons on Theonetical]y Defined Raven .ubscales

Homogeneity of Regregsion.‘ The same analysis was performed for each
; A . .

62

theoretically constructe Raven subscale. The ;Fatistical test for paral- -

lelism for each subscale is reported in Tabie 1

The R2's in Table 18 represent regression of each suhscale onto
group membership (defined by the six groups described above) and a single:
, ivector representing M-level, and'regressions f the‘subsca]es‘onto group
* membership and separate|vectors representing/M-level according t& group

membership. The differehce in R2's is tested by-an‘F;test)and,repr ents

Results of the F-test recessitates rejection of the _hypothesis of

" subscale and indicates that

' para]]ei regression iines for the "Three-
" analysis of ‘covariance is ingkpropriate. The remaining five subscaies are
not significant. s0 an ANCOVA was performed for these subscales. Table 19

| presents the ANCOVA results.

ANCOVA. The data in Table 19 repr sent significant tests between five'

" of the groups and the Anglo Contriol grqup. Beta (B) is the deviation of

each group (i.e., effect) from th mean. score obtained on the .given subs
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. ’ ) Tabie 17

Summary ANCOVA for Comparlsons of Study Groups with Anglo Control

ﬁ;i GGroup Subjects on Raven Test: with M-Level as C?varlafe
Vaflab]e - '8 v SEv f” )

M-Level o 4 3.0{4| . 3314 32.54{

- Black Training | ] nsiz " 1.e389 | 91
Hls;anlg Training . -075!34 2.0977 .02 o '“ .,
Anglo Tralning S 3.§|2d3. 2.0489 3.65 ‘ .
Bl ack Confr;I‘~- : -5;95)1 1.7831 . 'x|;|eif

: : Hispanic Control. | -6.4305 1.8768 11.74%2 i

‘ Anglo Control (Constant) | 27.1313 | R

' . * o .

* gSignificant at p < .05;

| F > 2.2
** Significant at p < .02, F > 5,38
.
". v a .
Al »l
' " ~ ,.
- \ 71
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Table 18

Honogene1f9 Test for the Regression ot Raven M-Demand
Subscales onto M-Level in Black, Hispanic and Anglo
Training and Control Groups ’

Raven B R2 R2 Fa.
Subscale ; o 5
(M-tevel/Group) | (Group/[Group x M-Levell)
= - -

30 S

M-Demand=1 ; .13524 : S .lson o 0.99
M-Demand=2 I 26220 . .28767 1.79
M-Dem;;d=3 .iias7 . .28811 2.78*
u-bemaﬁd-4 | 36711 | .37484 0.62
M-Demand=5 . .26594 e .28765 | 1.68
M-Demand=6 | *  .07766 .10280 1.2}

(R2. R2)/(11 - 6) : ~
F s —— (Kerilinger and Pedhauzer, 1974).
(1 - R%)/263 - 11 - 1) ’ :

* Signiticant p < .05, s, 00= 2.2
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& Table 19

-
<

Summary ANCOVA of Study Groups with

* . Anglo, Control Group on Raven M-Demand Subscales: M-Level as Covarizte
Subscale Varlable . B 1 SE - F
| M-Demand?®} ' :
v - ' : I P
M-Level ‘ 1714 .0407 17.78%
Black Tralining .0351° $2257 0.02
M=1 | Hispanlc Tralning .0336 | .2573 0.02
: © Anglo Tralnling ' «0792 «2513 0.10
Black Control . ., =.5589 «2187 6.53%*
Hlspanlc Control * -.3999 +2302 3.02
M-Level ' v .8463 1194 50.264%
Black Training : T =e2701 «6625 0.17
M=2 ~ Hispanic Training -.9228 «7557 N 1.49
Anglo Tralning : 22913 <7381 L 0615 .
B8lack Control -2,0909 | .6424 10,594
. Hispanlic Control . -2,2151 46761 10.73%*
M-Level ~ .8161 .0853 ~ 91.52%
Black Tralning - .7424 +4735 7. 2446
M34 Hlspanlc Tralnlng - 0 .1518 5401 0.08
Anglo Tralning : +9536 «5275 3.27
Black Control -1.2375 " +4591 Te27%%
Hlspanic Control -1.2111 .4832 6.28%%
M-Level <4219 .0653 41.79*
Black Tralnling - +6593. e3622 3.31
M=S Hispanic Tralning 11,0667 4132 ' 6.67**
Angla Tralning "1.6363 .4036 16.44%%
""Black Control -0,2437 «3512 0.48
Hilspanlic® Contro) -0.,2647 03697 0.51
’ .
' M-Level : T +0650 0214 9,19
Black Tralning - . %1998 «1189 " 2.82
U=6 Hlspanlc fralnlng .1059 " 41357 0.61
Z ‘ Anglo Tralalng 3715 « 1325 7.86%%
| ’ Black Control E .0891 | ".1153 0.60
Hispanlc Control -.0116 | <1214 0.01
2 ; v
3 The M-Demand - »'3 subscale did not meet the homogenelty assumption

$0o ANCOVA was not performed for thls subscsale,
* Signlticant at p < .05, F > 2.21 g
% gignlticant at p < .02, F > 5.38

w
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scale by the Anglo Contﬁol gfoup sybjecf. The F-value is-tested for sigé )
nificance at alpha equal .05 for the covariantv(M-]evel) and .02 for each
of the group, effects. o '
The ééQariant, M-level, was significant for'ali subScale§.‘ Black con-
trol group students scored éignificantjy different than Anglo cdntfo1 stu-

dents on subscales withﬂM-demands of one, two and four, but not on the

"Five-M and Six-ﬁ demand'subscales.' Black training group subjects showéd a

significant difference on the Five;M subscale only. Anglo tfaining group |
students scored significantly different on the Five-M and ij-Mfsubscales.
The direction of the.dffférences was such ﬁhat minority control. groups
always szored lower than Anglo-contrbl students‘while tréining sfudents in
allvethnid grodp; scored highér. These res;lts indicate that when M-level
-ig controlied, differences between minority and Anglo control stu- aents-

occurs primarily on the less complex subscales. No differences occur on

‘the most complex subscales except in one instance where Hispanic students

scored highef. In all other instances, t}aining group subjects scored
higher; aithough the differences are not significaht. This finding is in
contrast to reports that mihority subjects perform lower on more complex .
tasks when compared toAAnglo students (5énsen, 1974a, 1980). When davelop-
mental jevel'is.controlled, there are no differences in performance. More-
ovét, givenltraining, it is apﬁhrent:by,observation of mean scores in Table
16'that there ére no- differences between minori;y and Anglo students.

Overall, the results indicate that the main difference in performance

on the Raven is due to differences in performance on the developmental mea-

sure. This might lead one to conclude that the difference is “develop-
mental lag." However, observation of the mean scores within a given

M-level together with the effect of training suggest that this is not the

e
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case. The most appealing argument is that there is a general "test taking :
skill" reflected both in the M-level measure and in the performance of o

Control group subjects. ‘Training provided the test taking experience

necessary to produce group parity in performance.
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CHAPTER 1V
RESULTS: ~ CULTURE-LOADING
Examination of the Culture-Loaded Hypothesis

Results of the culture loading hypothesis are presented in three sec-
tions. In the first section the procedure for 1dent1fy1ng culture- loaded
items and its assumptions are described.” The results of applying‘the pro-
cedure are then presented.- Since different items were identified as
.culture-loaded;.results are reported separately for Black and Hispanics.
The second section examines the.valldlty of the‘procedure by comparing
group performance against outcomes considered to be consistent with a
culture-loaded interpretation. 1n th1s section expected outcomes are first
descrioed tnen an anlysis of group performance is presented at the indivi-
dual 1tem level and for 1tems grouped according to processsing demands.
Results are reported separately for Blacks and Hispanics. The final sec-

tion is a discussion of the results of the study.

Identification of Culture-Loaded Test Items
Procedure |
Items are identified as culture-loaded when there are differencés 1in
theilnformatlon proceSan§ demands of the item for m1nor1ty control sub-

jects in comparison to Anglo control group subjects. The criteria for de-

I



69

- termining whether the information processing demand of an item is different

for minority subjects is-made by examining the perﬁentage passing at the
M-level equal to the M-demand of the item. If there is a 25% or more dif-

ference between minority and ‘Anglo subjects of the same M-level, then theég

. item is determined to require a greatér processing capacity for minority

’subjects'and hence is identifieﬂ as culture-loaded.

In'; few ihstanCeg minority processing demands were nearly equal to
that of Anglo subjects, but differences eqﬁal to or greater than 25% oc-
curred at higher M-levels. In these cases ﬁtems were also judged to re-
quire a greater‘pr0cessing demand; i.e., were culture-loaded. This was
done separately for Black and Hfsbanic students. '

The procedure is consisfent with the theoretical discussion proVided
in previous chapters. That is, that’cultﬁre-lpading effects the proceséing
demands of a task, and that differences in processing requirements can
dccdr beéause of difference in processsing strategies, or because of over
sensitivity to misleading cues. The gf?ference, however, is'hypothééiied
to be due to exﬁerience rather than to ability per se. In either case, the
processing'requirements of the task are affected. |

Total percent passing for each group is ignored in this process in

favor of Qroup differences within M-levels. Thus, culture-loaded items may -

or may not show'ethnic group differences. Total percent passing is not im-

portant for two reasons. First, it assumes a priori that no group differ-
ences should exist. Second, differences are expected since the number of
subjects af each M-level is generally not the same across groups. ‘That is,
group differences in percent passing ;re not meaningful from a develop-
mental perspective since the.groups were not matched on developmentai vari-

<

ables.

&




In contrast, the assumption of no group differences within M-levels in

¢ -4

order to identify items as culture-loaded is based n the thgorefical posi-

" tion that subjects of thévsame M-level are develgpmentally equal. ’ThUS,'

the argumentvis that one can assume that no group differences should exist.

The reasonableness of this assumption, of course, rests with the_outcome df

the analysis reported in this part of the study.

. - A further assumption in the procedure for identifying culture-loaded

test items is that the FIT itself is unbiased.. While this assumption may
be qyé%tioﬁed, it is clear that the finding of group differences alone is

not sufficient. Moreover, if the FIT is biased, the most likely outcome

~would be that minority subjects' M-level is really higher than indicated. R

This means that Anglo subjects are being compared with minority subjects

who can process more information. However, this would simply lead to less

" items being identified as culture-loaded and would serve to provide a more

conservative test of the hypbtheéis.

v Finallyt since there are no, or very few minority training group sub-
jects ‘with an M-level of six, items with an M-demand of six could :not be

1ncludéd as part of the examination of culture-load?ﬁg.

Research Questions:

The research fssues examined in this}chaptgh are: *

1. Ravén test items.idehtified, a-priori, as culture-loaded wi]]fshow
greater effect &ue to training than items not 1dentif1ed as
culture-loaded. That is, fraining will have its gfeatest effect
on the items identified as culture-loaded. ‘

2. Greater group differencés will be found on cﬂ1ture-load¢d than on -

\ non-culture loaded tést jtems.

'?8
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3. The ;raiﬁing effect for minbrity étudent5~on cultﬁre-lqaded items.
will be greater than the training effec% fbr Anglo studqnis.
. - 4, Trainihg will_reauce or eliminate group differences on culture

loaded- test items.; the effect will be greater than for non-culture

loaded test items.

5 . S Y

- Results
Application of the criteria described above resulted in 26 items iden-
! : tified és culture-loaded for Blacks and Hispanics. In.most instances the -
same items were identified as culture-loaded. There webe; however, a feQ
deviétioné from this patfern. gulture-[oaded items are shown, aécording’to
M-gemand, in Table 20. The letter"néxt to the item indicates the original
Raven subscale to v.hich the item belong;.
‘ The total number énd proportion of items identified as culture-loaded
within eéch M-demand §ubicaleof6r Black and Hispanic students are also
showh in Table 20. The highest percentage of culture-loaded items were
found in subscales that are within the processing capacity'(M-lével) of the
students. Iféms with ﬁ-demands of oné showed few items as culture-loaded
;nd were probably influenced‘by‘a ceiling-effect in that-the majority of
subjects in-each ethnic group were able to solve the items. o
/ Examination of the items according to original Raven subscales indi-
cates that items of average to above average item difficulty were‘moré
often 1dent1f1e&~as,c;lfure-lbaded. This'observation, togetﬁen with the .
item's M-demand -suggest that floor and ceiling-effects.are a factor in
 1dent1fy1ng culture loaded 1tems according to the criteria used. Thatvis,

1tems w1thjn the processing and difficulty level of the subjects are more

likely to be identified as culture-loaded. This is not to say that very
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Culture-Loaded Raven Test
for Black and Hispanic Students by M-Demand

<

Table 20

jtems

) M-Demand?® .
' 2 3 4 s '
) %
6 (A) 7 (A) 19 (B) 11 (A) 54 (E)
14 (B) 9 (A) 21 (B) 12 (A)
15 (B) 10 (A) 28 (C) 24 (B)
B. 16 (B) 31 (C) 32 (&) v
L 17 (B) 43 (D) 49 (E) '
A 18 (B) o 50 "(E)
c 26 (C):
K 29 (C)
' .38 (D)-
39 (D)
41 (D)
N 3 n 5 6 - 26
5 27 79 . 45 60 . 10 46
\ : 15 (B) 7 (A 19 (B) - 12 (A) 52 (E)
H : 8 (A)s 23 (B) 24 (B) 54 (E)
] 9 (A) . 30 (C) 32 (C)
| 10 (A) | 31 (C) 45 (D)
| 16-T8) 42 (D) 46 (D)
A 17 -(8) ' 43 (D) 50 (D)
N 18 (B) .
I 29 (C)
‘c ? 38- (D) |
39 (D; |
40 (D)
N ' | 6 ¢ 6 2 26
$ 09 79 55" 60 20 46

® Since there were no minority tralning group subjects with an
M-Level of six, Items with an M-Demand of six could not be included.

it
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‘is in part a function of characteristics unique to the group but n'

_ ’
> J = . o ) . 73 -
easy or very difficult items are not culture-loaded. Rather, they simply
do not provide a range.in which -the particular»criteria had‘enough poﬁer to
detect. ? S . . * ' / 4

‘In all, this means that there are prob?bly some items that we%e not ..
identified bs culture loaded.. For this reason and because of pOSSible bias ;.0
.

in the FIT, it is probable that not all culture-loaded items were identi- | ‘, -

2 ) -

o
 Validation of the Culture-Loading Hypothesis

Qutcomes Consistent with a Culture- Loa’gd Interpretation

Basically a culture-loaded hypothesis is one in which test perfor

sarily related to what the test is supposed to measure in the first place.'

" Once items'are identified, outcomes can be specified which, if verified,

+

would support a culture-loaded interpretation,and hence a culture-loaded )
hypothesis. There are three basic research hypotheses of interest in the
evaluation of the‘validity of identifying culture-loaded items on the basis
of the proposed theoretical information-processing model. Positive find-
ings would support the approach used in this study. and a culture-loaded,in-

terpretation. ' y .

One expected outcome is that greater observed group differenc:s would

occur on items identified as cuiture 10aded than on non- cultude loaded

items. A second expectation is that training would effect culture-loaded

items more than non-culture loaded items. Finally, it is expected'that.

training would be more effective for minority students than for Anglo,stud-

a

ents on the culture-loaded items but not necessarily on the non-culture

~
’

N

loaded items. . .

o E 34
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Examination of -the expected outcomes is;made by comparing various dif-

ferences in performance between minority and Anglo groups, and Training and

A ]

Control groups on culture- loaded and non-culture loadeo items indiv1dua11y,

and on the subscale totals when the items are‘grouped according to M-
demand. Five group comparisans are related to the expected outcomes: i)

between minority and Anglo control groups; 2) between mfnority and Anglo

tra1ning groups 3) between training and control Subjects in the minority !

group; 4) between training and control subjects in the Anglo group; and,
5) the interaction of treatment by ethnicity -

The comparisons correspond to specific culture-lozding expectations.
Comparisons one and two concern expectations about the effect uf training \
on group differences. It is expected that culture-loaded itemstwould show
greater between ethnic group differences than non-culture loaded itemsJ

Items which show such a trend would be consistent with the ‘culture-loading

expectation,

e

Comparisons three and four concern the expectation‘that training‘would

have a greater effect on minority group differences (i.e., between training

and control groups) than on Anglo group differences. Thus, it would be ex-
pected that training would be more effective for minorities on cuiture-
loaded items than on non-culture loaded items. The same outcome would not
necessarily be expected for Anglo comparisons. .d -
Finally, comparison five concerns the expectationythat training would
be more effective for minorities than for Anglo students on the culture-
loaded items. The'only statement made concerning the expected effect of

training for Anglo students on non-culture loaded items, is that it shouid

be more or less equal to minority subjects. This will be discussed in more

'detail once the data has been examined. Table 2} provides a summary of the~

74
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” ‘ Table 21

x& Summary of Culture-Loaded Oufcomes. 
. tor Speciflc Group Comparisons .

.
]

CgiparISon' .

Culture Loade |tems

e
K%

Non-Culture Loaded |tems
A
|

L

& .

v ON
’ Acqntrﬂléﬂ,mw
‘Minority-Anglo

Shggliﬁhofrt1£fiyofy
Iarge 4nd less than
Zero (l.»s,, negative)

. . }
May or may not be large
and negative since 1féms

may show group diffefdnces

. and- not be culture loaded.

Tralnling:

L INO
Nlnpti*y~AngJé

)

Should be smaller
than comparison One,

o

]
|

Should bs the same or less

than comparison One orj

_ non~-culture loaded items

and greater than compar!-
son Two for culture loaded
. {tems.

THREE |
Minority: .
Train-Control

-

W

Should be large and
penitive, and gréater
T.+% corresponding’
coginarison tor non-

Should be less than corre-
sponding comparison.for
culture loaded Items, If
not smallor‘fhan'qﬁﬁiikl—

“cul?ure losded items.] son Four shouid be greater
. . than Zero.
g . 'f, N
FOUR Should be smafler . No prediction

% - Anglo:
Train-Coatrol }.

5

than corrgsponding
cqnparlqpﬁwfor '
minority students,

 Iateraction |

Should be roiaflvoly
lLarge (greater than
4%) and positive.

Witi be grestar then |

comparison Flve for
non~cutiture loaded

ite” .a

hglaflv,ly small and Iossi
‘than comparison Flve for
culture loaded items,

]
|
]

<

ae

et

£

e
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, outcomes expected on the five compar1slns which would be consistent with a |

In order to test these outcomes, ercent p ss1ng each item for each

culture-loaded hypotheses;
ethnic group was computed for subJects whose M-level was equal or greater

to the M-demands of the items. The rationale for\this is that comparisons

. Y
betueen groups, and the effectstof training, would\be “examined only on
‘ 1 - o , .
those subjects who possess the‘mlnimum processing resources required for a

~

given item. This takes into account, /somewhat, the iscrepancy in propor-

;v-f"'

“tion of minority subjects obtaining fwer M-levels on the FIT More impor-

‘tant however,'is that it reflects t pos1t1on that tga1n1ng would most

‘ulkely be effect1ve for those subJects who possess the minimum resources in

i

the f1rst place.

Exam1natlon of the expected outcomes 1s made both fpr culture loaded
and non culture 1oaded 1tems 1nd1v1dually, and for cultuxe -loaded and non-

culture loaded subscale totals formed by group1ng the items accord1ng to

M-demand. Because of the number’ of statlst1cal tests required, examination o

- v

of 1ndiv1dual 1tems is made by obse}vation of the pattern of d1fferences in

.performances.’ Analys1s of var1ance w1th planned comparisons 1s used to ex-
amine the hypothesis of interest for the total score obtaihed when
Aculture-loaded and non-culture loaded 1tems are grouped ac ording to -

M- demand" In the follow1ng the results of 1nd1v1dual item |data are pre- '

. sented f1rst Follow1ng th1s, analyses of culture- loaded de non-cultude'

loaded subscales -are s atist1cally examined.

]

fi

Item Analysis for Culture- Load1ng

I d1vidual 1tem results are examined hy M- demand for Blacks and H1s-_
pan1cs separately. Item data is reported accord1ng to the lrev10usly de-~

, fined flive group compar1sons in Tebles 22 and 23 for Blacks and Hispanics

-

T .6

/ o - . ‘
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© Table 22°

Comparison on Culfuro-Loaded and.Non -Culture Loaded
Ravon items for Black and Anglo Training and Confrol Groups

\

\

4

"Culture Loaded Non-Culture Loaded
. ‘ \
. Comparison? § Comparlson
: .2 3 4 5 ; 1 2 . 3 T4 5
|tems . ltems -
. . A
M-Demand=1 M-Demand=1 - \
—_— i , Yy— . . \
6" -.IO 009 .22 003 .IO ' .00 004 .o‘\ .00 004
14 -. 11 13 .23 .00 o1 2 .00 .04 .04 .00 .04
15 - 17 .01 .10 -,05 .15 -3 -.01 .00 .04 .03 .01
' ; 4 .03 .00 00 ,03 -,03
M-Demand=2 5 -.05 =.02 .09 406 .03
_ 13 -.02 .04° " ,06 .00 .06
1 -.21  ,00 W10 S, .21 25 .09 -.11 .04 .06 =-,02
_9 . '0'9 -0'0 .'3 003 009 37 -0069 -007 '002 -rov -00'
10 -.25 -.21 .05 .01 .04 ‘
16 -.24 .18 o33 =10 .42 M-Demand=2 .
17 -.23 .-.13 .03 -,08" .10 ' "\
18 -.37 .04 15 -.26 .41 8 -.14  =-.10 .08 .03 .04
26 - -.28 .-.35 -.08 .00 -.08 21 - -.06 =-.13 .10 .16 -.086.,
29 -.25 .19 .08. .01 .07 .40 ~o16  =.12 .03 -,07 7.04‘
38 _ -.15 =.20 .05 10 =05} '
39 .~ -.23 .16 .13 .05 .07 | M-Demand=2
4' -.'3 .'5‘, 008. .‘0 -002 ’
: Cr 22 01 .01 A3 .12 .00
‘M=-Demand=3 23 .01 .02 =-.04 -.05 .02
- T 30 1.09 ".0‘7 13 o" .02
19 -.22 -,07 .12 -.04 .15 33 -.09 01 .33 .24 .09
21 -.09 =-.,07 . .16 L4 02 42 ~o16 =.17 W11 420 .01
28 - -.16  J15 .24 -,07 .31 44 w05 .07 .13 .10 .03
31 . -e35 =,13 .48 .27 .22 © o Lo ‘ :
43 -.18 -.10 =~ .05 _ .03 .08 | M-Demand=4
| M=Demand =4 20 -.01 .06 .23 .16 ".07
U T 34 .04 -.,45 .02 .48 -.46
1" -.21 -.20 .06 .05 .01 45 D621 4 -,18 -,12 -.06
12, -.38 .11 . .43 -,05 .49 46 .ll -.33 . ,04 .26 =.23
.24 .26 -.13 .32. .19 .13 ,
32 .21 .05 .31 .05 .26 | M-Demand=5 . -
49 . -.47 02 W35 ~.14 .49 ‘ B , _
50 - 19 =11 .33 25 .08. 35 A7 =053 =17 .53 -.69
‘ . 36 .00 .03 17 .14 .03
M-Demand=$ 47 AT =022 =.33 .06 -~.39
N - 48 L .00 .14 «25 .11 .14
54 -.25 44 .83 .14 .69 " 51 00 -.17 .25 .42 =.17
. ' ‘ ) . 52 .00 ~,03 ' .33 .36 =.,03
53 -.08 W11 .75 .56 .19
55 '008 '.22 '.05 '006"-0'4
. - " 56 =17 =.31 L1731 -, 14
. N 5 u T |-
1 = Controt: Black=-Anglo " —
2 = Training: Black-Anglo e
3 = Black: Training- -Control N
4 = Anglo: Training-Control " ,
5 = snf.raquon Treatment by thnlclfy N \ »
. 'v..hy ‘
- T b,t) i




Table 23 8 - -
: Comparison on Culture-Loaded and Non:Culfure Loaded R
Raven items for Hispanic and Anglo Tra'ining and Control Groups
_ . . 1,
Cujture Loaded ' Non-Culture Loaded
Comparison® y Comparison
1 2 3 4 5 N 2 3 4 5
{toms ' 1tems :
| M~Demand=1 - . 4 M-Demand=1 ’
15 -.25 .00 .21 -,05" .26 ! .00777,00 .00 .00 .00
\ ° 2 .00 .00 000 000 000
M-Demand=2 : 30N .03 -.04 -,04 ,03 -.07
. 4 000 -.04 -.0‘ 003 -.04
. 7 -026 "008 '07 "el‘ .‘B 5 003 000 003 006 ‘003
8 -.20 -.25 -.01 .03 -.05 6 -.02 .00 .05 .03 .02
9 ~-,09 .00 .12 . .03 .09 13 -.03 .00 .03 .00 -.03
.10 -.08 .04 - ,05 .01 .04 14 ° -.05 .00 .05 200 .05
16 -e23 -,12 W01 - 10 25 -.12 -.12 .06 .06 .01
17 ~.29 01 «22 - -,08 .29 37 -.07 .00 .06 -,01 .08
78 -.31 .06 , .11 -,26 .37 - : .
v 29 -'29 "0‘2 u‘7 .O‘ 0‘6 M‘Demand=2
-38 -s29 -.21 17 .10 .08 : T
39 ‘037 -"6 026 . .05--~~.2‘ 26 -.‘6 029 '0‘2 .00 ‘0‘2
40 -.35 -.,24 .04 =-,07 .10 27 7 =407 -.29 <.06 .16 =-.22
“ ‘0‘4 ":‘7 007 .|0 '003
M-Demand=3 :
- : c M-Demand=3
19 ~-.32 -=,31 -,03 .-.04 .01 : . )
23 .21 -.01 14 -,04 «20 21 -.04 -,06 12 .14  -,02
30 -.26 =-,21 .16 11 .05 22 -.03 -.06 .10 v12 -,03
o317 =14 -,13 «26 .27 -~.0M 28 -s13 =11 -,05 -.07 .02
42 ~e24 ‘025 o“ 0‘2 ! -.0‘ 33 '00.7,....1"005 026 024 002
43 ~-.18 «18 «3377=,03 36, 44 -.01° -,07 .04 .10 ~-.06
M-Cemand=4 M-Demand=4
12 ~.31 .00 .26 =-.05 .31 1" a1z .1 o .05 -.05-
24 -.28 =-.21 «26 .19 .07 - 20 -«12 =-,07 «2) .16 505
32 "'22 ‘w“ 0‘2 005 007 3‘ ‘o-“ "036 02‘ 048 '2‘
‘5 -s 14 ‘-007 "005 -.‘2 007" ‘9 . '007 o{)7 .00 =014 o“‘".
_ 46 -.50 =.14 .62 .26 .36 ) _ . o
50 -.18 .07 .50 .25 ' .25 | M-Demanda5 R , .
,.| M-Demand=5 , i .35 L =e14  -,49 17 .53 -.35°
B Jo00 : 36 . .03 .08 .03 .14 -1
52 - .19 -.06 .49 - .36 . ,13 - 47 =06 =-.22 ~-.11 .06 ~.17 -
. 54 “.31 .16 .60 .14 .45 48 .00 =1 00 .11 =11
Ced : 51 19 .33 7 .56 .42 T4
b o 53 200 /=.17. .38 .56 -.17
| 55 .06 . .21 .32 . .06 .26
S 56 -.03 .16 - .49 31 ",19
w*‘“’"’"’l\:—g * K .
A - 6,
= Control: Hispanic-Anglo
‘= Training: Hispanic-Angio
= Hispanic: Training- -Control it
= Anglio: Training- -Control b
= Interaction: Treatment by thnlclfy 2.
*, . ooy
- W
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respectively. The comparisons in Tables 22 .and 23 represent differences in
percent passing when a subjects' M-level in each group are matched with the
M-demand of the item.

Since.statistical analyses.are-not usually based on item data, a cri-

"teria of 4% was. arbitrarily-seleCted as demonstrating a difference in.any

tent with & cu]ture-logded expectation..,Of the 10 items that did not con- . o

' applied when judging whether & particular outcome is consistent with a cul-
_ Hispanics.

* an M-demand of one followed the expected pattern. First larger group dif-

the effett. of training was-greater on culture 1oaded items than on non-

JIhree-M-demand'items Show.a'pattern consistent with culture-loading and 8
'-of 10 of the Four-M and the Five-M items come out as predicted’ Two appar-

’ ent culture-loaded items were not detected on the Five-M subscale. . - b

particular comparison. ~Fhus, if a treatment effect is expected to be poSi- qu
tive and relatively. large, it had to be at least 4% to be considered as

supportive. Similarly, if-a comparison is anticipated to show no effect,

it had to be less than 4%. In the following discussion this criteria is

ture-loaded expectation. Results are presented for Blacks first, then

&

Blacks:” Observation of Table 21 indicates that all of the items with

ferences are found on culture-loated items than on non-culture‘loaded
items. Second} the group ditterence on culture-loaded items is reduced - Ch

through training. This did not occur for non- culture toaded " items. Third

culture loaded items. fnmally, the’ gains for Black students are larger

— .
[
o u o

than?foF"Anglo students. _ ‘ LT SRR - o

For items with an M-demand of two, 10 of 14 follow the expected direc-5

@ . -

tion in support of‘the culture 1oaded expectation. Nine of 11 of _the~

Overall, 46 (or 82%) of the 56 items examined showed results consis-

*

B . o




Gl

373
£
)

. o 80

‘form to the mocel, four non-culture loaded items produced results~which

suggested they were misidentified. Three culture- loaded ltems produced re-
sults somewhat consistent with a culture loaded cla551f1cation, but yielded
interaction gains in favor of minorities of less.than 4%. Thus, these were
not counted as supportive of the.hypothesis. The remaining three items
were-culture-loaded_huz_produced results oppoSite.of expectation. Two
showed interactions. in favor of Anglo students (5% and 8%), and one showed
no difference (2%) instead of a gain for minority students.

Hispanics: Results for. Hlspanics (Table 22) reveal that One-M items
produce outcomes consistent with the culture- 10aded lnterpretatlon. Two
non- culture loaded 1tems, however, show a 5% and.8% gain for minority stu-

c

dents. All but two of the Two-M items appear correctly identified.“'lhe

two errors were ftehs‘identified as culture-loaded. One showed a 5% gain

for'gng]os ahd the other,”while consistent with the culture-loaded expecta-
tions; shoued only:a 4% gain for Hispanlcdstudents ouerVAnglos,- Three of-
the 11 Three-M items didlnoérfollow the. expected'pattern. Three culture-
loaded ltems showed no gain for manPltl“S eveu‘though they were consvstentf
on the other comparlsons. - ' ; o o .

" Of the 10 Four-M ltems, two non-culture loaded_Jtems showed galns of

J

5% and 14% ln favor of Hlspan1cs, 1nconsnstent with thelr identification.

.Three non-culture loaded items”in ‘the Five-M subscale produced results con-

e

sistent with a culture loaded 1dent1f1cation.

Overall; 44, or 79% of the 56 items produced patterns consistent with

~‘a culture-loaded hypothesis. Seven of the 12 misidentified items were

classifjed as non-culture:loaded when in fact they.produced results expect:.

ed of culture-loaded items. The gain for these items ranged from 5% to 20%

o

in favor of Hispanics. The remaining four errors were identified as

=

"85 -




_pected size of the differences in comparisons? A conservative criteria was

~ loaded items was 4% or less. If any of these three criteria were not sat-

culture-loaded. Of these, two produced~gains.in favor of Anglos and two
showed no gain for either group. o

In general, the results support a culture-loaded’explanation and thus
supportcthe definition based on information processing cap;city - In most
cases items identified as culture loaded and -non- culture loaded produced
results in the desired directions In several of the items that were mis- -
identiTied many either showed no gain for minority students or were
thought to be non-culture 1oaded but produced a large gain in fayor of mi-
nority students. These outcomes are consistent with the prévious‘statenent

that the procedure for identifying culture-loaded items is probably conser-

vative, i.e., is likely to miss some culture-loaded items.’

Summary - ' - A

. .The above‘discussion was based on subjective judgements about the ex- \\\

—

applied, although some may certainly wish'to argue this point. ‘lhe-subjec-

tiye rule was to judge.itemsaas agreeing with the culture-loaded hypothesis ’:f

Eif- a) results'on?all Sicomparisons were in the predicted direction; b)

the gains for minority students on culture- loaded items were greater than

4% over Anglo gains, and ¢) the gains for minority students’ on non- culture B

isfied the results were not considered to support a culture-loaded. inter-”

pretation The main point, how@ver, is. that’the focus was mainly _ on the

constancy of the pattern produced To this extent there was certainly. a '

constancy observed The overall results are summarized in Table 24"

-

n° general the procedure ‘for identifying culture loaded items appeared

to be consfstent with expected outcomes. ‘Items identified;as.culture-

.4

loaded: 1) produced greater group differences than non-culture loaded
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Ce ] Raven Test |tems’
“BLACKS
Met Expec*iflon
’ ¢ . Culture Loaded Non-Cul ture Loaded
Predlicted, items ltems - Total
Culture Loaded 20 N 6. - 26
Non-Culture oo 5 25, - © 30
" Loaded
, ' .
Total ‘25 . : 31 56
%
. , )
. HISPANICS =
Mot Expocfaflon oL
. - Culture Loaded Non-Cquuro Loade »
Predicted - items T items  ° ... Total ™
Culture Loadéd 21 S 5 26
Non-Culture 7 _ 23 30
Loaded ~ ™ B e
L Total - S, 28 = o 28 56

ERSC

Aruitoxt provided by Eic:

Table 24

‘Summary Results of Agreement?® |n identitication of
Cujture Loaded and Non-Culture Loaded

a Undorl!no Indicates agreement batween items predlcfed as culture-loaded

or non- culture loaded and those fhaf met the oxpocfod criteria,
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items; 2) had the difference reduced or eliminated through training; 3)

\

D showed greater training effects; and 4)’pro&uced greater gains for minority

X

students due to training‘fhén for Anglo-students. Non-culture loaded items
gene#aliy produced the opposite results. ) - A . | | o
) ” "'ﬁ\ The,foilowing section'presents the application of a statistical cri-

j& - teria to the results of cu1turé-]oaded an& non-culture loaded subscales.

Analysis of Culture-Loading on Items Grouped According to M-demand

Statistical tests of the culture loading hypothesis were made by

grouping items of the same M-demand into two subscales according to whether

-

the items are culture-Toaded or not culturé-lpaqed. An analysis of the

D

five comparisons described above was then performed. The Cell-means model .
. of analysis was used to test the statistical significance of the five con-

trasts.- The “mean équafes within" term for each subscale was obtained -

-

through a "one-way" ANCOVA between the particuler groups included in the
. nalysis i.e., Black-Anglo and Hispanic-Anglo. . Contrasts were cohputed

sepaféiely becduse different items were identiffé%?as culture-loaded for

‘Ala 4

- -

Black and Hispanic groups. S - )

Bgtﬁgen group contrasts were tested with alpha controlled at .025

(one-téii)f&ielding a total alpha of .107 The interaction contrast was

-

tested at alpha equal to .05‘(one tail). This is consistent with a .15

~

alpha allowed in therfull fbctéfﬁal two-way analysis of variance with & -

1

1nteractioh( In the following. the results are repgrted separately, first - ; e

‘for Blacks then Hispanics. S = T ' ' -

Blacks. Table 25 gives the percent of Blacks and Anglos passing cul- .,
ture-loaded and nbn-culture loaded‘subscales defined accBrding to M-demand.
f:Statistical‘ana]ysisvofAthefdatq~1swpﬁovided1fnﬂTa§Té“261“”Thé data in

Table 26 show the difference between percent passing fof each comparison,

rrn e d -
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Tabie 25

Og

Percent Passing Culture-Loaded and Non-Culture Loaded |tems
for Black and Anglo Training and Control Groups

!

Culture Loaded ' Non-Culture Loaded
M-Demand Control Triﬁnlngﬁ Control Training
+ Black. Anglo Black Anglo Blacks Angio Black Anglo
_ - 2 : ,
® X .86 .98 1.00 .97 .95 .98 .98 .99
ONE SD- .28 .08 .00 .09 A1 .07 .08 .03
(1<M-Level<S) N " 46 54 54 25 46 35 5470 25
X .69 . .92 79 .90 79 .91 . .84 .96
™O sp7.28 .1t .24 12 .26 .17 .25 o1
(2<M-Level<S) N .: 40 51 40 23 40 31 a0 23,
} X .54 .73 .75 81 i 14 LT3 .84 .81
THREE . SD .29 26 .25 a7 .38 .32 .27 .25
. | (3<M=Lever<s) N 31 30 - 23 21 31 30 23 21
X .39 .68 (69 T4 .58 .55 .60 .75
) -, FOUR SD .23 .24 25, .7 .32 .30 .29 17
(4<M-Level<5) N 19. 237 12 °14 19 23 12 14
X - 7 .42 1,00 .56 .63 .56 169 .78
 FIVE SD .39  J51.— = 0 - .53 .35 .26 .24 .20
(M-Level = 5) N 12 12 <4 -—9 12 12 4 9
v . X .56 .77 7 .80 .54 .60 - .61 .72
| totAaL’  sp .22 “uve .27 o1 A5 5 .13 .16 .10
N 46 35 - 54 25 46 35 s4 25
. - . ®
: -
, ’ 2
d . Jao
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. Table 26
N ' Group Comparisons on Culture Loaded and Non-Culture Loaded
Items tor Black and Anglc Tralining and Control Group Students
|, ' . : .
Culture Loaded Non-Culture Loaded
A '.9 2 -~
_ ¥ SE T n ¥ SE§ 1 7n2
, M-Demand=} ' -

(1<M-Leovel<5)

b Control: Black-Angio - -.13  .0832 -1.5¢V Co- -.03 .0182 -1.46 -

Training: Black-Angio 07 0897 779 .- ~.01 .0196 -«57 -

Black: Tralning-Control .19 0744 2.53*% 5.0 “04 0163 2,18* ,2.9

Anglo: Training-Control =01 —=0971 -0.078 . .02 0213 .0.94 -7

interaction «20  ,1223 1,60 2.0 .02 «.0268 0.58 -

M-Demand=2
’ «{2<M-Level<5) ,
| control: Bigckanglo -.23 .0519 ~4.,44"% 12,9 ~e12 «0523 -2,34"** 3.9

Training: Biack-Anglo -1l .0568 -2.,02%* 2.6 - 11 0572 ~2,01%** 2,9

8lack: Training-Contro! 209 :.,0485 1.92 2.4 «05 .0489 1.02 -

Angio: Tralning-Control -.02 «0597 -0.38 - 04 0602 - 0.71 -
' interaction 12 .0769 1.50 - .01 0775 0.10 -
‘ M-Demand=3 .

(3<M-Lovel<5) ) ¢ _

Control: Black-Anglo -.20° .0687 -2.,89%** 6.1 .04 Ryed - .240 -
| mmTra[nlng:,_alaciiAnglo -.04  ,0809 -.537 - .02 .0849 - ,617 -
% Black; Training-Control .21 .0738 2,82%% 5.8 13 0774 1.69 2.0
] Ahglo: Training-Control .05 .0763 <689 - o1 0800 1.33 -
B .2teraction 15 «1062 1.46 - .02 1114 0.22 - -
| M-Demand=4 I
| (4<M-Level<5) ) i ° -

: Control: Black-Anglo -e29  .0706 -4.06"* -18,5 .02 ,, .0882 .28 B
' Tralning: Black-Anglo =.04 .0895" -0.49. -.15 1120 -1.30 2.5
| Black: Tralnlng-C§nfrol «30 .0839 }.?7' . 14.3 C .03 «1049 0.24 -
| Anglo: Training-Control 06 0771 0.74 «20 «0965- 2.03* 6,0
| Interaction , 24 - L1140 2,13%%% 5.4 -.17 1425 =1.20 Y241
| M-Demand=5 - o
(M-Levola5) . T

’ ”Confrol: Black-Aﬂglo -025 .'85‘ -'035 "o' .00 0080' 0.00 -
g J Training: Black-Anglo 44 2729 1.63 6.0 ~.13 1178 5 =1,13 2.7

¢ 8lack: Tralning-Contro! .83 2622 3.18"% 23.0 15 «1132 1.31 3.7

Anglo: Training-Control .14  ,2002 0.69 - .28 .0865 3,25% 22,5

Iinteraction : +69. ° 3299 2.11%** 10,0 -.13 <1425 "-0,93. -7

~ ALl ltems: o
? “(1<M-Level<5) 1

"I control: Black-Anglo ~e21 « 0488 ~-4,30** 10,0 -.06 0315  -1.94" 2.1

Training: Black-Anglo -.09 «0526 -1.69 ] =.10 .0340 ~3,11* 5.3

Black:: Tralning-Control .16  .0436 3.57* 6.9 .07  ,0282 2.49% 3.4

Anglo: Tralning-Control .03  .0570 0.61 A1 .0368 3.12% 5.4

R /
’ Interaction 12 .0718 1.69%%% 1.5 /04 «0463 -0.96 -

-

*® ‘Significant at p <

®  signiticant at p < .025, t > 1.96
[025, t < 1.96

#8% Significant at p < .05, t > 1.645
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» ¢ standard-error term, t-va]ue,:and the percent of variance explained by the .

.

contrast. The data are organized according to item M-demand and represent
;performance of subjects with an M-]eve]vequal'to or,greater than the
M-demand of the items in.the*subscale. Since no training subjects in the
Black or Hispanlc groups, .and very few in the control group had M-levels of
SiX,- on]y subJects with an M- level of 1 to 5 are included in the analysis
and subscale s1x is not examined
e Statlst1ca1 significance of t?e t-values is based on planned compar-
? 150%5 (K1rk 1968). A1l compar1sons are one-tail accord1ng to the expected
d1rect1on. The expected d1rectlon appears in the footnote at the bottom of -
; Tah]e 26 for those compar1son§_that are s1gn1f1cants;_£ta:squared (nz)
represents the amount of explained variance and has been multiplied by 100
to convert it to a.percentage; tn most cases only_explained\variances of at
least 2% are'reported. Also, it is pointed-out that n2 is not indepen-
" dent across comparisons s%nce the contrasts are not orthogona];' ﬂeverthe-
less, it is presentedsbecause of the decrease in sample size- as fewer stu-

o

dents are included in the ana]ysxs at higher M- Jevels.

Resu]ts of items w1th an M-denand of one show a tra1n1ng effect for
Black students on both culture loaded ‘and non-culture loaded items. None
. ﬁof the other contrasts is szgn1f1cant The explaxned variance on .
cu]ture loaded items is,. however, larger than on non culture loaded 1tems.

The interaction term wh1ch indicates a 20% greater gain for Blacks over

~ Anglos was also not significant -and accounted for only -2% of the explained .

©

variance. oo . , . ;

F——1

and non-culture loaded items. For culture-loaded items neither the train-

.

ing‘effect for the Blacks nor the interaction was significant. The

94

. Two-M items showed.the'sane pattern of significance forgculture-loaded

86




explained variance, however, is noticibly larger between control=Blacks and

ia . Anglos on culture-loaded itemsf’?Th comparison to the percent explained in

the_training.groups and for non-culture’loaded items, this suggests:thatv)
group differences were greater on'culture-loaded and that the differences—
' was'reduced’through training. | ‘ )
Results of items with an M-demand of four -are exactly,consistent with
all culture load1ng expectatlons. That is, greater group differences occur

j . . ~ on oulture loaded items, but train1ng eliminated the difference. The same
‘ ',pattern,;however, did not occur on ;zn-culture loaded ltems, and Black stu-

&

dents showed significantly greater gains due to'trainjng than Anglo stu-
I dents.. Of note is that training had the effect of eliminating the original = .. .
18.5% var1ance accounted for by ethn1c group d1fferences on these items. -

Reﬁults for Five-M items are also Cuns1stent with the culture-loaded

] o~ expectat1on. While between group differences were not significant on AN
st , culture-ﬂoaded 1tems (probably- because of small’ N s), the significant

.
2 . o

‘tralnlngleffect for Blacks (23% variance accounted for) and significant in-
' ' teractlor (10% expla1ned var1ance) indicate that a culture loaded 1nter—

pretatloh is supported. In contrast, non-culture loaded items showed a

L s19n1f1cant train1ng effect for Ahglo students and also accounted for 23% -

o

’ ‘ . expla1ned~var1ance. ‘ . “ . L
N e e :‘ . %
1]

When subscales are comblned to form a total culture lnaded and

¥ .

non-culture-loaded score, resuits for-ail subJects (M levels 1 thru 5) are

consistent with a cultureglcaded;hypothes1s.‘ Sinmpificant etnn1c grbup dif-

~

ferencesloccur on culture loaded items. but not on non-culture loaded jtems-;

4 . LR -

. the dif!%rence is reduced :\ter tra1n1ng. Tralnimg on culture-loaded items .
- ls effective for Blacks only, and a significant gain occurs for Blacks. On

A non%culture'loaded'items, training produced significant gains for both

-

.-

o e N .
] (€] ] - o - e . - g
ERIC :© . - , 95




groups and resulted in siénificant group differences in performance oh
non-culture loaded. items. Nevertheless, group differences after training .
~accounted for 5% of the variance on culture-loaded items prior tq

training. ’ P
A
i

In terms of the cul‘ure-loaded hypothesis results are consistent with
~N -

L

expectations. That $s, 1) significant group. differences occur on
culture-Joaded items, 2) this difference is reduced or v1rtua11y e11minated
. by training, 3) training was d1fferent1a11y effective for Blacks on
) cu]ture:1oaded‘items, and d) the gains for é&ack students on culture-loadgd
items was generally greater than that of Angla students.,t |
| Hispanics: Percent passwng items 1dent1f1ed -as cu]ture—Ioaded and ’
non-culture loaded for Hfspan1cs is shown in Tab]e 27. The percent passing
.each’ subsca]e 1s based on students with an M-level at least equal to the
M- demand of theawtem e . )

", Stat1st1cal analysis of the data for*Hispanics is Shown in Table 28.
Total performance 1s 91Ven at the bottan of Table 28 and is computed on
students with-M- Tevels between 1 and 5 1nc]usive. T .:»@

The pattern of performance for Hispanics is consistent with a
| ‘iture -loaded hypothes1s as fo]]oWS‘ 1) sigpificagt group differences on
_culture Joaded but not non-cu]ture loaded items, 2) e]imination of .group-
md1fferences on cu]ture—loaded items due to training, 3) swgnxficant train~
ing,effects for-Hispanics but not f'or Anglos on-cuTtuEe:Ioaded items, and
4)ys%gnificant1y‘greater gains for Hispanics over Anglos on cu]tureeloaded

[

jtems.

.

an M-demand of one, however, follow the pattern completely. At least part

of the- hypothesis was supported on, the remainfng subscales, In some. cases:

S 1Y

L - ' .

In general, the results follow the expected pattern. Only items with -

-
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-Table 27
; Percent Passing Culture-Loaded and Non-Culture Loaded |tems
for Hispanlc and Anglo Tralnling and Control Groups
S R 8.
Culture Loaded items Non-Culture Loaded |tems
M-Cemand Control Tralnlng¥7 Control. Frafnlqg
Hispanic Anglo Hlspadlc Anglo | Hi'spanic Anglo Hispanic Anglo
X .12 .97 092 .92 .95 .98 .98 .99
ONE SO .46 AT .27 .28 .09 .06 .05 .02
(1<M-Level&5) “N 39 35 26 25 39 35 26 25
B!
X . .67 . .92 .78 .89 .78 91 .75 1.00
. Two S0 .29 .12 .26 .12 .28 .19 31 0
(2<M-Leveli<s) N 34 31 24 23 34 31 24 23
: ’ [N v
X v .53 .76 .69, .82 .64 .69 .73 .80
THREE . SO . .30 v22 .33 .18 .31 .29 - .31 +20
(3<M-Levei<s) N 27 30 20 21 27 30 20 i
. X . .36 . .63 64 LT3 .58 .63 .70 77
, FOUR 'S0 .25 .23 .27 .24 .24 20 .26 .18
(4<M-Leveic<5) N 2r 23 14 4 21 21 14 14
X a1 .2 71 .67 .18 A9 4t e |
I FIVE SD 35 W47 .27 .43 .20 .14 19 - .23
(M-Level = 35) N 9 12 7 .9 9 12 7 - 9
X .50 .73 66 .77 .58 .64 ° .66 _ .75
TOTAL SO .25 .19 .26 .12 .14 o1 .15 14
N 39 35 26 25 39 35 26 25
Cr
R
I
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Table 28 T}
. 0 , 3
* Group Comparlisons on Culture Loaded and Mon-Culture Loaded
Raven- Subscales for Hispanic and Anglo Tralining and Control Groups .
. . - :
’ Culture Loadxd Non-Culture Loaded
N - 2 - ~ -2
s ¥ SEW t n ¥ SEnﬁ . t n
M-Demand=1
(1<M-Leveli<3) 3 ’ ! S
Control: Hispanic~Anglo -.25 0750 -3.38* " 8.5 =.02 0152 -1.54 1.9
Training: Hispanic-Anglo .00 «0902 0.03 - -.02- , .0183 ~-1.05 -
Hispanic: Tralning-Controtl .21 .0816 S 2,52** 5.0 «02 «0165 1.40 -
Anglec: Training-Control -.05 «0844 -0.61 - [~ .02 0171 - 1.0 0 -
.interaction - ' 026 L1173  2,19%** 3.6 .004 .0237 0.18 -
) L. M-Demand=2 ) ‘
{2<M-Levai<3)
Control: Hispanic-Anglo -e25 .0537 -4.66" 16.3 -o13 .0586 2,21 3.9
Training: Hlspanic-Anglo - 11 «0630 -1.,67 2.1 -+25 .0689 3.63% 10.4
Hispanic: Training-Control 1] 0576 1,92 2.7 -.03 0630 -0.545
Anglo: Training-Control -.03 .0595 -0.58 .09 .0650 1.32 -
.| interaction 18 .0828 1,75%%% 2.5 -.12 £0905 -1.33 -
M-Demand=3 4 )
(3<M-Leve!<3) . .
 Control: Hispanic-Anglo ~e22 .0700 -3.21* 9,5 -.06 «0750 -0.75 -
Tralning: Hispanic-Angla  =-.12 .0825 -1.,46 . 1.9 -.07 .0884  -0.79 -
‘Hispanic: Training-Control .16 «0779 2,06** 3.8 .09 .0835 1.14 -
Anglo: Training-Control «06; 0751 0.82 - 11 0805 1.33 -
Iinteraction .10  .1082 0.91 - -0 <1160 -0.,12 -
M-Demend=4 ’
(4<M-Level<3) . ‘
Control: Hispanic-Anglo -.27 .0746 -3,67% 14.6 -.05 «0670 -0.70 -
Tralning: Hispanic-Anglo  -.08 «0934 -0.89 - . -.07 0840 -0.85 -
Hispanic: Training-Control .29 .0852 3.35%% 12,2 11 «0766 1.48 2.9
Anglio: Training-Control L10°  ,0837 1.44 2.3 .14 .0753 “1.83 4,53
~—t++t+nteraction. - . o119 L1193 1.59 2.8 -.02 «1074. -0.23 -
M-Demand=5 ~ ' B
(M-Level=35) X _
Control: Hispanic-Anglo -.25 «1775 -1.41 4,6 | --.01. .0829 -0.08 -
Trelning: Hispanlic~Anglo .05, .2028 0.24 -« | -.05 «0947 -0.50 -
Hispanlic: Training-Control .35 "~ .2028 2,70** 16.9 23 0947 2,43%** 11,9
Anglo: Training=-Control 25 «1775 1.41 4.6 27 .0829 3.27 .21.4
interaction «30 «26993 1,10 2.8 -.04 .12%59 -0.32°% -
Ali items , '
(1<M-Level<5) :
Control: Hispanic-Anglo -.23 .6503 - -4,358% 13,7 -.06 .0291 S =2.23% 3.3
Treining: Hispanic-Anglo - 11 .0605 .-1,86 - 2.3 -.09 «.0351 -2.61* 4.6
Hispanic: Treining-Control .16 «0547 2,99%** 5.8 .08 0317~ 2.50** 4.2
Anglo: Tralning-Control .05 .0%565 . 0.81 - o1 .0328 3.23%% 7,0
interaction .12 ..0786 1.50 1.3 -.03 «0456 -0.59 -

L

% signiticant at p < .025, t < -1.96

*% Signiticent at p < .025, t > 1,96
#8%% signiticent et p < .05, t > 1.645

ERIC
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non-significance was probably related to small sample size, however, the
explained variance fol1owed fhe expected pattern. hFor.;xample, on items
with an M-demand of five, significance q;curre& in only one instance ; 5
(training effect for Hispanics). However, the 4.6% variance explained by
ethnic group difference for cqntrol group students and the lack of variance
explained by ethnic group digzerence'w1th training g%oup.studenté follows ,;
the expected outcome. K |

Culture-loaded items with an M-demand of two produced ethnic group

'gifferenceS'in the control groups as did non-culture loaded items. The

amount of expTaingd Qariance, however, was 16% on culture-loaded items in
comparison to 4% ;n.non-culture loaded items. Additionally, traininé re-
duced the ethnic group difference on culture-loaded items but not on non-
culture loaded items.‘,The effect of training was 14% higher -on culture-
loaded items than -on non-culture loaded items, but was not significent.
Finally, and perhaps'moré important, is tgat the gains for Hispanics on
culture-loaded items wa§ statisficai]y greater than the gains for Angios.J;ﬂ(f
Even'thouéh the obsérved treatment effect was not significant, it is clear
that the overall effect on cu1tuéé-loaded items was consistent *ith
expectation. The interaction contrast for non=culture loaded items was not
significant. J“ ~ i .

On items with an M-demand of three, significant group differeiices oc-
curred on culture-1loaded items.but,hotvon non-culture loaded items. The
difference did not hold up affer training,‘and training.was significant for
Hispanic but not f;? Anglo students.. Only the non-significant‘1nteFaction

failed to support the culture-1oaded hypothesis for this subscale.

‘
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®

Four-M items followed the same pattern as items with an M-demand of

o>
trasts were consistent with expectation.

. three. Again, only the interaction was not as expected; all other con-

Five-M items showed significant Training effect for Hispanics on both

 types of items. On culture-loaded items the variance explaiﬁed was 17% in

comparison to 12% for non-culture loaded items.

Finally, the results for all students across all items were consistent
with expectétion except for tHe interaction. 0vera1i, greatér group'dif-A 
ference occurred on culture-loaded items an& explained 14% of the variance
in contrast with 3% expiained on non-culture loaded items. Training had
the efféct of removing ethnic grdup differences on culture-loaded items but
not on non-culture loaded items. |

Summary of Results on Culture-Loading

Identification of items as_culture-]oaded was based on outcomes or -

. r;sults considered to-be consiStent with the culture-loaded hypothesis.

These are: 1)‘sign1ficant'ethnic group differences on culture-1loaded

items; 2) elimination or reduction of ethnic group differences on culture-
loaded‘items; after training; 3) signifiéant training effects. for miﬁprity

stqpents but not“AﬁgTB“Efuaéﬁf§*bﬁ*tﬁ1tufeijpadedjftems; 2nd,*4)”greater B
training effects on culture-loaded items for minorities ihan for Anglos.

In general these outcomes were supported on all the Raven subscales,

and‘when subscales were combined £o form culture-loaded and non-culture

<

hloaded'totals. The outcome that occurred with the least frequency was a

significant interactionueffect, i.e., greater gains between minority train-

'\jng and control students than for Anglo training and control students. In

tb;al, the results were consistent with an expectation derived from a

~cu1tgre-loadéd éxplanation.

LGy




- groups but not others) suggests the proqedure=is sound. It is not group

- S 93

»

The results are also of significance because of the fact that the oyt;:”u

comes were predicted for certain items and because more than one outcome

4 (i.e., pattern) was correctly predicted. In cases where all expectationsa

did not occur there was generally just one outcome that was not as pre-

dicted. Admittedly, the procedure for selecting the items will tend to
- §J " . -

produce greater group differences on the:so-called°culture-loaded items,

since, after all, they were the items which showed a 25% or more difference

';at a given M-level in the fifst place. On the other hand, not all such

items necessarily showed the greatest- group differences, nor did items not
identﬁfieq by this criteria not show group differences. The more signifi-

cant fact is that the pattern in the five comparisons was generally sup-

ported as predicted, especially greater gains (i.e., effects for particular

differences alone, but the consistent overall pattern that is signifibant;

¢

The results 1ndi;ate that in most instances items were correctly

jdentified in which training was likely to result in improved performance

- fér minority students. In some cases Anglo performance was affected posi-
~ tively too. Overall,'the effect was to bring the performance of minority

and’maJori ty gr’oups C']Oser tdgether-"" R ToTT T "”‘"_*";"

Finally, several commenzs are in order regarding the.fésults present -

~ed. First, many statistical tests were performed and one would expect a

certain percent to be significant by chance factors alone. ‘It is pointed

- out, §owever, that the alpha level was controlled for each family of tests.

This allows for some control of the Type I error rate. Perhaps more impor-
tant is the pattern of significance. For example, had all statistical
tests been performed at .05, then roughly 5% would be significant simply by

chance. The important thing to observe is that significance occurred on

10}




. - o
}recisely those'outcomes'predicted to be significant, and in the predicted
direction; Too, outcomes predicted to notuhe significant generally were
~ not. Thus, significance did not occur on a random basis. It is the con-
sideration of~both the control of the alpha level and the pattern of sig-
nificant outcomes that support the results; At the same time, the question
“is not real]y’one‘of statistical significance in the first place. in the
final analysis, it is the everall consistency inlwhich'the outcomes hold
together. |

Second, the reader is reminded of at least two sources of error that
mitigate against the consistency of the observed outcomes. One is that it
relied on the identification of afi item's M-demand.by external sources. To
the extent that there was error in this process, it surely effected the
~-outcomes. Another is the identification of subjects' M-level. The FITVit-
self could havelintroduced_a source of error. The finding of a certain
percentage of‘minority and Anglo students with M-iever‘iess than or equal
to zero, and the realization that training was effective for these stu-
dents, suggest that some measure of error occurred in the respect.

_ As a final note;mit is argued that children d}d not acquire the parti-
cular skills'necessai; to take the‘Raven test, nor were they taught. It is
“ the authors pos Qien:mthough not tested that children have the requ1red -
underlying test jtaking ski]ls and that we simply provided them with the
chance to;]earnfhow to apply them in this particular situation. And, while
teachers noteé’changes in childrens approach to many classroom tasks, we

_,__.,.—--———l

have ng,evidence as to the effects of the training outside of the Raven
+ 4 i X .
teSt. . o [
. _ . @ : : i
f‘ In this study, only eight hours of training was provided. During the

training, we did not show the children how to solve a particular task. o<We

P 102
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simply pOinted out the errors they were making, and encouraged them to de- |
velop alternative strategies to the extent that’ they became aware that the
one they were app]ying was either not sufficienpt or grong. Often children
assumed their answer was>correct'and did not attempt to check their answers -
or look for alternative solutions. Had the children not had the skills in
the first pTace, it is unlikely, that the training could have provided theml

in such a short period of time. It is also unlikely that training could

- produce marked Jumps in/developmental abilities. ,

Finally, a few words are necessary concerning Hispanic studefts in the

study. Many of the students were in bilingual education programs, Spoke

‘ ﬂimited or no English and thus had to receive training in Spanish. How-

ever, this proved to be difficult because of the need for "on the spot
trans]ations" as well as the use of a particular vocabu]ary. The training,
required words not commonly used by children or the trainers since many of
them had not been “"educated" in a Spanish school system. While every
attempt was:made to focus on communication, there was undoubtedly error or
ambiguity introduced due to language. An attempt was originally made to
gather language proficiency data in English and Spanish, but was discon-
tinued_becausevof cost and time constraints. Many of the children, how-
everi spoke only Spanish and several more were'classifiedmas 1imi{ed En- ‘
glish speakers. The exact effect 8? this source of uncontrolled error is
not known. It may havé contributed to performance differences. between
Hispanics, Blacks, and Anglos, and it undoubtedly contributed to poorer

success in the effect of training.

- ' A
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CONCLUSION

9

Overall, it appears that the procedure, while admittedly not clear
cut, did préduce resufis which suggest that there ié a form of cultural
test bias in that culture-loaded items could be identified which produced
lower scores for particularjgroups of children and whichlwere differen-
tially affected by training as predig}ed. The fact that specific items
could be identified’in édvance. and that training was differentially effec-~
tive sheds new light on test performance in génefal. The results should

provide a better understanding of, and/insights into what tests are measur-

ing irrespective of ethnic background. ,

Important too, is the faq} that a particular cognitie developmental
theony was shown to be useful and reiated to psychometric test performance.
It is significant that evidence was‘provided for a specific:source of dif-
ferences in test perforﬁante. That is, that test performance error,
whether one calls it lack of validity or bias, is in part due simply to
4 test.téking skills. In aif. the.graining was really an exercise in pravid-
ing test taking skilis to a particulaﬁ group of children who, prior to
tgzihihg, did noz know how to qpbly them to ihe particular papér and pencil
tests ﬁsed. | |

One cannot discuss. the question of culture-loading and test bias with-

out the issue of group differences arising. The results'in this study in-

dicate that while .group differences on the Raven appear to be related to

- group differences in developmental level, this is not entirely the case.

That is, even though minority students tend to score lower on developmental’

meaéures‘anq to show an overall proportion of students obtaining a lower .

-

. 1u.
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i

M-level, two results suggest that it is test taking skills which affect
’ . " . P
paper-pencil tests in general. For example, when performance of subjects ,
e o ) . ‘

within M-levels is examined, ethnic group differences in,perforﬁ%nce are

observed in fhe control but not the training groups. - Training group stu-
dents showed virtually the same performance with M-levels, with minority

students often scoring higher. -.In addition, there were not significant

Pl

ethnic group differences between traiﬁing group ;ubjectf‘Qp spite of the
fact that more minority subjects had°]ower,M-levels.:‘fn ;;ort it is uﬁ;
likely that training-of such short duration could have an effect on cogni-
tfve deve]op@ental level, or-have the differential effect in favor ofomi-

nority“students unless there was a learned skill involved. It is also more

'likely‘lhat the M-level performance of minority students was-also de-

pressed. The higher perfocmancg of minority students with M-levels in the

training group is consistent with this interpretation. In all, it is ’

= « -

interpreted that test taking skills are a major source of variation, that
these skills are learned, and that théy can be overcome through exposure to

<

the specific requirements of the test.
a [

These results suggest tha; the question of test4bias is’ not nécessar-
ily in:the test itself. It ismfn the.err§1l testing procedure, most im-
portant of which is the assumption that.all children approach and solve a
task according to the way in which the tegt pubiisher yi%hes. The inqis-
ériminant use of tests without awareness or consideration of this factor
will result in errors.in validity,as well as bias. The conscientious ‘test
publisher, as well as test user shou;d be well aware of these problems..

This study provides evidence that at least this one source.of error-has not

been considergd, that is not commonly taken into account by, test developers

<
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" of ‘tests.

»

1

| o —~—
or users, and that no amount of statistical or psychometric validation is

e

lifil& to gfcountafor this efror.‘ The use of cognitive or some other

theory qf‘mental functioning is sorely needed in hevelopment and Jalidation

well as direction for future fair uses of

!

ot

tests. . /

10

: .M:"
R

The researchers hope that this study will provide incentive as
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